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HUMAN  FACTORS  ANALYSIS 
DESIGN  CHECKLIST 


AREA  CONTROL/DISPLAY  INTEGRATION _  SECTION  _5J _ (H!L-STD-U72C) 

SYSTEM  6RUHHAN _  SUBSYSTEM _ COMPONENT _ 


DESIGN  CRITERIA 


5. 1  CONTROL /DISPLAY  INTEGRATION 

5.1.1  GENERAL  CRITERIA 

5. 1.1.1.  RELATIONSHIP 

A re  relationships  of  controls 
to  thsir  associated  displays,  and 
displays  to  controls,  immediately 
apparent  to  the  operator? 

Are  controls  located  adjacent 
to  (normally  under  or  to  the  right 
of)  their  associated  displays  and 
positioned  so  that  neither  the 
control  nor  the  hand  normally  used 
for  setting  the  control  Mill  obscure 
the  display? 

5. 1.1.2  DESIQN 

Are  control -display  relationships 
apparent  to  the  user  through  proximity, 
similarity  of  groupings,  coding, 
framing,  labeling,  and  similar  tech¬ 
niques? 

5. 1.1.3  COMPLEXITY  AND  PRECISION 

Is  complexity  and  precision 
required  of  control  manipulation 
and  display  monitoring  consistent 
mith  the  precision  required  of  the 

system? 

Does  control  /display  complexity  match 
the  capability  of  the  operator  (In  terms  of 
discrimination  of  display  detail),  or  match 
the  operator's  manipulative  capability  under 
the  dynamic  conditions  end  environment  In  uhlch 
human  performance  Is  expected  to  occur? 


CRITI- 

YES  NO  N/A  UNK  CALITY 


COMMENTS 


A-l 
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DESI6H  CTITCTIA 


CRITI— 

YES  HO  N/A  WK  CALITY 


3.1. 1.4  FEEDBACK 

!•  feedback  on  control  reeponee 
adequacy  provided  ae  rapidly  aa 
possible? 

Do  critical  control  functions, 
such  as  those  entered  by  keyboard, 
provide  adequate  feedback  to  the 
operator  prior  to  entry  to  ensure 
that  the  keyed  entry  is,  in  fact, 
errorless  and  the  one  that  the 
operator  desires  to  enter? 

3.1.2  POSITIONAL  RELATIONSHIPS 
5. 1,2. 1  FUNCTIONAL  8R0UPING 

Are  functionally-related 
controls  and  displays  located  in  ' 

proximity  to  one  another - arrange  in 

functional  groups,  e.g.,  power, 
status,  test,  etc.? 

3. 1.2. 1.1  FUNCTIONAL  GROUP 
ARRANGEMENT 

S. 1.2.;. 1.1  SEQUENCE 

Are  functionally  related  groups 
of  controls  and  displays  located  so 
as  to  provide  ♦or  lef t-to-right 
(preferred)  or  top-to-bottom  order 
of  use,  or  both? 

3. 1.2. 1.1.2  ACCESS 

Are  functionally-related  groups 
of  controls  and  displays  which  are 
«>ore  frequently  used,  located  in  area 
of  easiest  access? 


3.1. 2. 1.1. 3  FUNCTIONAL  GROUP 
MARKING 

A'e  functional  groups  set  apart 
by  outlining  with  contrasting  lines 
•diich  completely  encompass  the  groups') 


A- 2 


COFHEKTS 


In  most  cases;  CRT  response 
Is  sluggish  at  times,  however 


generally 


but  questionable  relevance 
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DCS  IS*  CRITERIA 


CRITI- 

TES  *0[H/A  UHK  f^LTTY _ COWEHTS 


5. 1.2. I. 1.4  CONSISTENCY 

Is  the  location  of  recurring 
functional  groups  and  individual 
items  similar  from  pansl  to  panel? 

5. 1.2.3  ARRANGEMENT  WITHIN  GROUPS 

Are  controls  and  displays  Mi  thin 
functional  groups  located  according 
to  operation  sequence  or  f uncti on, 
or  both? 

5.1.3  MOVEMENT  RELATIONSHIPS 

5. 1.3. 1  LACK  OF  AMBIGUITY 

Do  display  indicators  clearly 
and  unambiguously  direct  and  guide 
the  appropriate  control  response? 

Is  the  response  of  the  display 
to  control  movements  consistent, 
predictable,  and  compatible  Mith 
the  operatcy’s  expectations? 

5.1. 3. 2-TIME  LAG 


Is  the  time  lag  between  the 
response  of  the  system  to  a  control 
input  and  the  display  presentation 
of  the  response,  minimised? 


2 


usually;  however,  see  5. 1.1. 4 


=  *■.**,*,  -a  jpHf  %  in  , 
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HUNAN  FACTORS  ANALYSIS 
DESIGN  CHECKLIST 


AREA  VISUAL  DISPLAYS 


SECTION  5.2 


SYSTEM  6RUWAN 


SUBSYSTEM 


(MIL-STD-U72C) 
COMPONENT  _ 


DESIGN  CRITERIA 


CRITI- 

YES  NO  N/A  UHK  CALITY 


COUNTS 


S.2  VISUAL  DISPLAYS 
3.2.1  GENERAL 

Arc  visual  displays  ussd  to 
provide  the  opsrator  with  a  clsar 
indication  of  equipment  or  systss 
conditions  •for  opsration  undsr  any 
svsntuality  commensurate  with  ths 
operational  and  Maintenance  philosophy 
under  design? 

3.2.  1.1.  ALERTING/WARNING  RELIABILITY 

Do  alerting /warning  displays 
provide  the  operator  with  a  greater 
probability  of  detecting  the 
triggering  condition  than  normal 

observation  would  provide  in  the 
absence  of  the  displays? 

3.2. 1.3.1  CONTENT 

Is  information  displayed  to 
the  operator  limited  to  that  which 
is  necessary  to  perform  specific 
ations  or  to  make  decisions? 

5.2. 1.3.2  PRECISION 

Is  the  information  displayed 
only  within  the  limits  and  precision 
required  for  specific  operator  actions 
or  decisions? 

3.2. 1.3.3  FORMAT 

Is  information  presented  to  the 
operator  in  a  directly  usable  form? 

Is  the  need  for  transposing, 
computing,  interpolating, 
or  mentally  translating  into  other 
units  avoided? 


3 

3 


A-4 

I 


MfiE  2 _ OF  8 


DESIGN  CWTENW 


CNITI- 

YES  WO  N/*  UMC  CALm 


COWOfTS 
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DClg  CUTBUA 


CRITI- 

TES  WO  m  IWK  CAL  ITT 


Are  the  displavs  refreshed  to 
the  decree  of  timeliness  required 
bv  personnel  in  the  normal  operating 
and/or  servicing  modes? 


X 


2 


COWCNTS 


5.2.1.3.11  ADVISORY  AND  ALERTING  | 

Do  displavs  such  as  multifunction 
displays,  cathoue  rav  tube  displays, 
head-up  diplays,  collimate  displavs 
and  other  visual  display  devices 
which  display  simultaneous  and 
integrated  information  advise  and 
alert  operatina  personnel  to  in¬ 
formation  that  becomes  critical 
within  the  displav"’ 


X 


] 


5.2. 1.4  LOCATION  AND  ARRANGEMENT 


5.2. 1.4. 1  LOCATION 


Are  displays  located  end  de¬ 
signed  eo  that  they  esy  be  read 
to  the  degree  of  accuracy  required 
by  personnel  in  the  norsil 
operating  or  servicing  positions 
without  requiring  the  operator  to 
aaauM  an  pnc  oof  or  table,  awkward 
or  unsafe  position? 


X 


2 


Length  of  cabl*  to  CRT 
Units  adjustment  to  aost 
comfortable  end  efficient 
position 


5.2. 1.4.2  ACCESS 

Are  viaual  displays  viaually  X 

accessible  without  resorting  to  the 
use  of  ladders,  flashlights  or  other 
special  equipaent? 

5.2. 1.4.3  ORIENTATION 

Are  display  faces  perpendicular  X 

to  tho  operator's  line  of  eight 
when  feasible? 

» 

le  parallax  oinlMl? 


2 

1 

1 


a, 2.1. 4. 4  REFLECTION 


Are  displays  constructed,  arrange* 
and  aounted  to  prevent  reduction 
>f  information  transfer  due  to 
reflection  of  the  eabient 
•  Huai  nation  free  tho  display  caver? 


X 


1 


t 


f 

! 


DESigi  gnaw 


res  wo 


3.2. 1.4.4  SAOUPINB 


Arm  all  displays  nscsssary  te 
support  an  opsrator  activity  or 
sequence  o f  act i vi t i as,  grouped 
together? 

3.2. 1.4.7  FUNCTION  AND  SEQUENCE 


X 


Arm  displays  arranged  in  relation  X 
to  one  another  according  to  their 
sequence  of  use  or  the  functional 
relations  of  the  components  they 
represent? 

5.2. 1.4.8  FREQUENCY  OF  USE 

Are  displays  that  are  frequently  X 
used  grouped  together  and  placed  in 
an  optieue  visual  tone? 

5.2. 1.4.8  IMPORTANCE 


Are  important  or  critical  display* 
located  in  a  privileged  position 
in  the  optimum  projected  visual  tone 
or  otherwise  highlighted? 


X 


3.2.1.4.10  CONSISTENCY 


Are  similar  displays  arranged 
consistently  within  the  assembly  or 
across  similar  assemblies? 

5.2.1.4.11  MAXIMUM  VIENINO 
DISTANCE 

Is  the  viewing  distance  from 
the  eye  reference  point  of  the 
seated  operator  te  displays 
located  close  to  their  associated 
controls?  (less  than  A  Timm  (25  in)) 


5.2. 1.5  CODING 


5.2. 1.5. 1  OBJECTIVES 

Ars  coding  tachniqusa  uwd 
to  facilitatai 

a.  discrimination  of  indi¬ 
vidual  displaya? 

b.  idantif i cat  ion  of 
functionally  rolatod 
displaya? 

c.  indication  of  ralationshipa 
batwaan  displaya? 

d.  idsntif i cat ion  of  critical 
inforaation  within  a 
display? 

5.2. 1.5.2  TECHNIQUES 

Ars  displaya  codad  by  color, 
sizs,  location,  snaps  or  flash 
coding,  as  applicabla? 

5.2. 1.5.3  STANDARDIZATION 

Is  coding  within  ths  systsa 
uni  fora  and  aatablishad  by  agrssasnt 
with  ths  procuring  activity? 

5. 2. 2. 3  SIMPLE  INDICATOR  LAMPS 

5.2.2.3.1  USE 

Ars  aiapla  Indicator  laapa 
ussd  whan  dsaign  conaidsrationa 
prscluds  ths  uas  of  Isgsnd  lights? 

5.2. 2.3.2  SPACING 

Is  ths  spacing  bstwssn 
ad) scant  sdgss  of  stalls  round 
indicator  laapa  sufficiont 
to  psrait  unaabiguous  lobsling, 
signal  intsrprstation,  and 
convsnisnt  bulb  roaoval? 


5. 2. 2.3.3  COOING 

Ars  si apis  indicator  lighta 
codsd  in  con.jraancs  with  TABLE  II, 
sags,  33,  1472c? 


PAGE  'B 


DgSIg  OHTEMA 


CRITI- 

TES  WO  m  UWC  CAL1TY 


COWCHTS 


3. 2. 4.  3.  3  CONTRACT 

la  a  minimum  oV  73X  luminance 
contrast  provided  batnaan  tha 
material  and  tho  background  on 
which  it  is  printed? 

5. 2. 4*3. 4  ILLUMINATION 

Ar*  printers  provided  with  in¬ 
ternal  illumination  it  the  printed 
■tatter  is  not  legible  in  the 
planned  operational  ambient 
environment? 

3. 7. 6. 3. 3  TAKE-UP  PROVISION 

Is  a  take-up  device  tor  printed 
material  provided? 

S.2.6.3.6  ANNOTATION 

Where  applicable,  are  printers 
mounted  ao  that  the  printed  matter 
<e.g.,  paper,  metalisod  paper) 
may  be  easily  annotated  while 
•till  in  t'he  printer? 


A- 11 


„tr.\  "  ■  <*■&'■  gsv,. .  ?iii$36fcJo»*tfv-  ~vj*w»<&fc*if>i'-wfex-  -r-J-iv-^Sv^.v*, 
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HUM*  FACTORS  ANALYSIS 
DESIGN  CHECKLIST 


AREA  AUDIO  DISPLAYS _  SECTION  _5J _ (MIL-STD-U72C) 

SYSTEM  OUMMAN _  SUBSYSTEM  2-D _ COMPONENT _ 


DESIGN  CRITERIA _ 

3.3  AUDIO  DiaMLAVB 
3.3.1  8ENERAL 
3.3. I. I  USE 

Are  audio  display*  provided  tdieni 

a.  Tha  information  to  to*  pro- 
c*aa*d  is  short,  sinpl*,  and  transi¬ 
tory,  requiring  i»**diat*  or  time- 
bas*d  responses? 


CRITI- 

YES  NO  N/A  UNK  CAL ITT 


COMENTS 


But  3-D  "Chirp  needs 
to  be  shorter,  of 
fixed  duration 


to.  Th*  common  mod*  of  visual 
display  is  r*striet*d  by  ov*rburd*ningi 
ambi*nt  light  variability  or  limitation 
operator  mobility |  degradation  of 
vision  by  vibration,  high  g-forc*s, 
hypoxia,  or  other  environmental 
considerations!  or  anticipated 
operator  inattention? 

c.  Th*  criticality  of  trans¬ 
mission  response  makes  supplementary 
or  redundant  transmission  desireable? 


d.  It  is  desirable  to  warn, 
alert,  or  cue  th*  operator  to 
subsequent  additional  response? 


X 


2 


■look*  «t  touch-scrssn 


e.  Custom  or  usage  has  created 

anticipation  of  an  audio  display? 

f.  Voice  communication  is 
necessary  or  desireable? 

8.3. 1.2  giBNAL  TVNC 

• 

When  an  audio  presentation  is 
required,  is  the  signal  presented 
in  accordance  with  Table  V,  1472c, 
page  82? 


i 


1?  ■•■‘VA- 


DESI6H  CMTEXIA 


5.3. 1.3  FALK  ALARMS 

Does  the  audio  display  device  and 
circuit  preclude  false  alarms? 

5.3. 1.5  CIRCUIT  TEST 

A re  audio  displays  squippsd  with 
circuit  tsst  dsvicss  or  othsr  atans 
of  oparability  tssts? 

5.3.2  AUDIO  WARNINGS 


5.3.2. 1  WARNING  6ISNAL6 

Ars  audio  signals  provided, 
as  nscsssary,  to  warn  psrsonnsl  of 
iwpsnding  danger,  to  alsrt  an 
opsrator  to  a  critical  changs  in 
system  or  equipment  status,  and 
to  remind  tha  oparator  of  a  critical 
action  or  actions  that  must  ba  taken? 

5.3.2. 4  RELATION  TO  VISUAL  DISPLAYS 

Whan  usad  in  conjunction  with 
visual  displays,*  ara  audio  warning 
davicas  supplaaantary  or  supportiva? 

Doas  tha  audio  signal  alart  and 
diract  oparator  attention  to  tha 
appropriata  visual  display? 

5.3.3  CHARACTERISTICS  OF  AUDIO 
WARNING  SIGNALS 

5.3.3. 1  FREQUENCY 


5.3.3. 1. 1  RANK 


Is  tha  range  of  tha  warning  f 
signals  between  200  and  8000  hi.  I 
(preferably  between  BOO  and  3000  hi.)?| 


oesiaw  ckimih 


CRITI 

ns  m  m  uhk  cality 


3.3.3. 2  INTENSITY 

5.3. 3. 2.1  COMPATIBILITY  WITH 

ACOUSTICAL  ENVIRONMENT] 

Is  ths  Intensity,  duration  and 
sourcs  location  of  audio  alarss 
and  signals  cowpatibls  with  ths 
acoustical  environment  of 'ths  intend- 
sd  rscsivsr  as  wsll  as  ths 
requirements  of  othsr  psrsonsl  in 
ths  signal  arsa? 

3. 3. 3. 2. 2  DISCOMFORT  x 

Is  ths  intsnsity  of  audio  warning 
signals  low  snough  such  that  discom- 
fort  and/or  "ringing"  is  not  caussd 
in  ths  oars  of  listeners? 


error  tone, 
attention  orientating 


HUNAN  FACTORS  ANALYSIS 
DCSI6N  CHECKLIST 


AREA  CONTROLS 


SECTION  5.4 


SYSTEM  GRUMMAN 


SUBSYSTEM  3-D/2-D 


_  (M1L-STD-1472C) 
_  COMPONENT  _ 


DESIGN  CRITERIA 


CRIT1- 

YES  NO  N/A  UNK  CALITY  COMMENTS 


5.4  CONTROLS 

5.4.1  GENERAL  CRITERIA 

5.4. 1.1  SELECTION 

5.4. 1.1.1  DISTRIBUTION  OF  WORK 

LOAD 

Arm  controls  selected  and  dis¬ 
tributed  so  that  non*  of  thm 
operator’s  limbs  are  overburdened? 

5.4. 1.1.5  STOPS 

Are  stops  provided  at  the 
beginning  , and  end  of  the  range  of 
control  position  if  the  control 
is  not  required  to  be  operated 
beyond  a  particular  end  position 
or  specified  limit? 

5.4. 1.2.  DIRECTION  OF  MOVEMENT 

5.4. 1.2.1  CONSISTENCY  OF  MOVE¬ 

MENT 

Is  the  direction  of  control 
movement  consistent  with  the  related 
movement  of  an  associated  display, 
equipment  component,  or  vehicle? 


easy  and  simple  to 
operate 


DgSIfl  CMTEMA 


YES 


9.4  CONTROLS 

9.4. 1.3  ARRANGEMENT  AND  GROUPING 
9.4. 1.3. 1  GROUPING 

A re  all  control*  which  function  j 
in  sequential  operation,  or  which 
operate  together,  groupod  together 
along  with  their  aaaociatad  displays? 

I 


9.4. 1.3.2  SEQUENTIAL  OPERATIONS 


Do  controls  which  ara  lnvolvad 
in  sequential  oparatlons  follow  a 
f i Mad  pattorn? 


9.4. 1.3.3  LOCATION  OF  PRIMARY 
CONTROLS 

Do  th*  stoat  important  and  fro-  X 
quant ly  uaod  control*  havo  a  favora¬ 
ble  position  with  respoct  to  aasa  of 
use? 


9.4. 1.3.4  CONSISTENCY 

Ar*  functionally  alailar  or 
identical  primary  controls  arranged 
consistently  fro*  panel  to  panel 
throughout  th*  system,  equip went, 
etc.? 


9.4. 1.3.7.  SPACING 

Doe*  spacing  between  controls  X 
comply  with  Table  VII  (page  49)  in 
Hi l-Std-1472e? 


DCSISH  CTggTA 


c*iti- 
'*  urk  mm 


Mg  3  Of 


3.4. 1.4  COO I NS 

3.4. 1.4.1  METHODS  AND  REQUIREMENTS 

Nh ere  ceding  of  control*  i*  used, 
i*  it  consistent  throughout  tho 

system? 


5.4. 1.4.2  LOCATION  CODINS 

Are  controls  associated  with 
similar  functions  in  the  same  rel¬ 
ative  location? 


3.4. 1.3  LABELING  OF  CONTROLS 

Does  control  labeling  conform 
the  criteria  set  forth  in  para¬ 
graph  3. 3? 


3.4. 1.8  PREVENTION  OF  ACCIDENTAL 
ACTIVATION 

3.4. 1.8.1  LOCATION  AND  DESIGN 

Are  controls  designed  and  loca¬ 
ted  so  that  they  are  not  susceptibls 
to  accidental  activation? 


3.4.2. 1.2  KEY  OPERATED  SNITCHES 
8.4. 2.1.1  USE 

•re  hey  operated  switches  used  to 
prevent  unauthorised  operation? 


TES  SO  H/ 


on  i 
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'-D  console 
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DESIBW  CTITEMA 


5. 4. 2. 1.2. 2  DIMENSIONS,  DISPLACEMENT 
AND  RESISTANCE 

Do  the  di mansions,  displacement, 
and  resistance  of  key  operated 
switches  confora  to  Figure  5,  1472C? 


5. 4. 2. 1.2. 4  MARKING  AND  LABELING 

Doaa  the  keylock  application 
include  appropriate  positional 
Markings  and  labels? 


5.4.2. 1.2.5  OTHER  REQUIREMENTS 
Do  keys  heve  teeth  on  both  edges? 


Is  key  lock  oriented  so  that  the 
key's  vertical  position  Is  the  off  position? 

Can  the  key  ba  removed  only  when 
the  lock  Is  In  the  off  position? 


Is  activation  of  the  system 
accomplished  by  turning  the  key  In 
a  clockwise  direction? 


5.4.2. 1.3  DISCRETE  THUMMEEL 
CONTROLS 

5.4.2. 1.3.1  APPLICATION 

Are  thuab wheel  controls  used 
where  precise  nueberical  inputs 
are  required  an  the  part  the 
operator? 


CRITI- 

YE5  SO  M/A  UNK  CALITY 
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COWCMTS 


Kay  can  be  removed  when  In 
"on"  position 

counterclockwise  activates 
2-D  console  equipment 


STE/ICE  TEST  SELECT'' 


X 


firm  positions  around  the 
orcuurftrtnc*  of  discrsts  thumb¬ 
wheel  controls  provided  with  a 
concava  surface  or  separated 
by  a  high-friction  area  which  is 
raised  from  the  periphery  of  the 
thumb -wheel ? 

Do  thumbwheels  not  preclude 
viewing  the  digits  within  30  degrees 
viewing  angle  to  the  left  and  right 
of  a  perpendicular  to  the  thumb¬ 
wheel  digits? 


5.4. 2. 1.3.3  CODING 

Are  thumbwheel  controls  coded 
by  loction,  labeling,  and  color? 

If  used  as  input  devices,  are 
OFF  and  ON  positions  color  coded 
to  permit  a  visual  check  that  the 
digits  have  been  reset  to  fair 
normal  positions? 


X 


X 


5. 4. 2. 1.3. 4  DIRECTION  OF  NOVENENlj 


Does  moving  the  thumbwheel  edge 
forward,  or  upward,  or  to  the  right 
increase  the  setting? 


X 


3.4.2. 1.3.5  NUMERALS 


5.4.2. 1.3.5. 1  EXTERNAL  LUMINANCE 

Are  digits  bold,  black  numeral s  X 
engraved  on  a  light  <or  white) 
thumbwheel  background? 

Is  the  height- to-stroke  width  X 

ratio  approximately  10:1? 


1  STE/ICE  TEST  SELECT  is  labels* 


1  Mbit*  on  black 


1 


oesibi  arraiA 


CRITI- 

TES  WQ  H/»  UjMC  CALITV 
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5.4.2. 1.3.*  VISIBILITY 

Dues  thuabwheel  design  per ait 
viewli.g  of  inline  digital  read¬ 
out  from  all  operator  positions? 

5.4.2. 1.3.7  DIMENSIONS 

Do  thuabwheel  control  dieensions 
confora  to  the  criteria  set  forth 
in  Figure  4,  1472,  page  77? 


5.4.2. 1.3.8  RESISTANCE 

Is  control  resistance  elastic? 

Does  resistance  build  up  and 
then  decrease  as  each  detent  is 

approached  so  that  the  control  snaps 
into  position  without  stopping  be¬ 
tween  adjacent  detents? 

5.4.2. 1.3.9  SEPARATION 

Does  separation  between  ad¬ 
jacent  edges  of  thuabwheel  controls 
confora  to'the  criteria  in  Figure 
*.  1472c  and  sufficient  to  pre¬ 
clude  accidental  activation 
of  adjacent  controls  during  noraal 
setting? 


5.4.3  LINEAR  CONTROLS 

5.4.3. 1  DISCRETE  LINEAR  CONTROLS 

5.4.3. 1. 1  PUSH  BUTTONS  (FXN8CR 
OR  HAND  OPERATED) 

5.4.3. 1.1.1  USE 

Are  push  button  used  when 
a  control  or  an  array  of  controls 
is  needed  for  aoeentary  contact 
or  for  activating  a  lacking 
circuity  particularly  In 
high-fraQuency-ofus*  situations? 


1 

1 


start  button  3-D  consol*; 
tost  button  on  STE/1CC 
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DESIGN  CRITERIA 

TES  NO 

N/A 

UNK  l 

CAVITY 

COMMENTS 

3.4. 3.1. I. 2  SHAPE 

A re  push  button  surfaces 
cone a vs  (indsntsd)  so  as  to  fit 
ths  finger? 

X 

. 

1 

not  crltcal  or  nscsssary 

Doss  ths  surfacs  provids 
a  high  dsgrss  of  frictional 
rssistancs  to  prsvsnt  slipping? 

X 

1 

not  critical  or  nscsssary 

3.4.3. 1.1.3  POSITIVE  INDICATION 

Doss  control  activation  producs 
a  positivs  indication  of  that  acti¬ 
vation  (s.g..  snap  fssl,  audlbls 
click,  or  integral  light)? 

X 

1 

Elastic  rssistancs  with  stop 

3. 4. 3. 1 . 1 . 4  CfWSSi.  OR  COVER 
GUARD 

Is  a  channsl  or  covsr  guard 
ussd  Mhsn  it  is  iaipsrativa  to  prs¬ 
vsnt  accidffital  activation  of  ths 
controls? 

X 

' 

Do  covsr  guards.  In  ths  opsn 
position,  not  Intsrfsrs  with  opsratlon 
of  ths  protsetad  davlcs  or  adjaesnt  controls? 

X 

" 

3.4.3. I. 1.3  DIMENSIONS,  RESISTANCE 
DISPLACEMENT,  AND 
SEPARATION 

Do  push  button  distensions, 
rssistancss,  di  spl acsssnts,  and 
ssparations  confers  to  ths  criteria 
sst  forth  in  Figure  11,  1472c,  pegs 

GS? 

>• 

X 

i 

1 

l 

% 

% 
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DESIGN  CRITERIA 


5.4.3. 1.4  T089JE  MITCH  CONTROLS 
5.4. 3.1. 4. I  USE 

A re  toggle  switches  used  for 
functions  which  require  two  discrete 
positions  or  where  spacs  li si  tat ions 

iri  ssvsrs? 

5.4. 3.1 .4.2  ACCIDENTAL  ACTIVATION 

Whan  ths  prevention  of  acciden¬ 
tal  activation  is  of  priaary 
importance  (i.e. ,  critical,  dangerous, 
or  hazardous  conditions  would  result) 
ars  channsl  guards,  lift-to-unloek 
switches,  or  other  squivalsnt  pre¬ 
vention  aachanisas  providad? 

Is  safety  or  lock  wire  not  used? 

If  a  cover  guard  is  usad,  does 
its  location  intarfara  with  tha 
operation  of  tha  protected  device 
or  ad jacent. controls? 


5.4.3. 1.4.3 


DIMENSIONS, RESISTANCE 
DISPLACEMENT,  AND 
SEPARATION 


Do  diaansions,  resistances, 
displacaaants,  and  separations  between 
adjacent  edg's  of  toggle  switches 
eonfore  to  the  criteria  set  forth 
in  Figure  13,  1472c,  page  S3? 

Can  toggle  switches  be  stopped  only 
at  ntawrlcal  positions? 

5.4.3. 1.4.4  POSITIVE  INDICATION 

Is  an  indication  of  control 
activation  provided  (e.g.,  snap 
feel,  audible  click,  associated  or 
integral  light)? 


CRITI- 
TES  WO  N/A  UjjK  CAL  ITT 


coworrs 
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5.4.3. 1.4.5  ORIENTATION 


YES  WO 


CRITI- 

tj/A  UjjK  CAIITY  CgfPjTS 


Arn  toggle  switch**  vertically  j  1 

or i anted  with  OFF  in  the  down  posi¬ 
tion? 

Is  horizontal  orientation  * 

and  actuation  u**d  only  fo-  coe- 
patibility  witn  the  controlled 
function  or  equipment  location? 


5.4.3. 1.6  ROCKER  SWITCHES 

5.4.3. 1.6.1  USE 


Are  rocker  switches  used  in 
lieu  of  toggle  switches  for  functions 
which  require  two  discrete  positions? 


X 


Are  rocker  switches  used  where 
toggle  switch  handle  protrusions 
might  snag  the  operator's  sleeve  or 
phone  cord,  or  where  there  is  in¬ 
sufficient  panel  space  for  separate 
labeling  of  switch  positions? 

5.4.3. 1.6.2  ACCIDENTAL  ACTIVATION 


X 


Are  channel  guards  or  equi- 
valent  protective  measures  used  when 
the  prevention  of  accidental  activa¬ 
tion  is  of  primary  importance  (e.g., 
critical,  dangerous  or  hazardous 
conditions  would  result)? 

5.4.3. 1.6.3  POSITIVE  INDICATION 


Is  an  indication  of  control 
activation  provided  (e.g.,  snap 
feel,  audible  click,  associated 
or  integral  light)? 


X 


X 


1  on  disc  drive 


1 


1 


% 
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COHHEKTS 


8.4.3* 1.4.4  DIMENSIONS, RESISTANCE 
DISPLACEMENT,  AND 
SEPARATION 

Do  dimensions,  resistances,  j 

displacements,  and  separations  be¬ 
tween  centers  of  rocker  switches 
conform  to  the  criteria  in  Figure 
IS,  1472c,  page  94? 

Does  resistance  gradually  j 

Increase,  and  then  drop  when  the 
switch  snaos  into  oosition? 

Can  the  switch  be  stopped 
only  at  the  required  positions?  X 

S. 4. 3. 1.4.4  ORIENTATION 

Where  practicable,  are  rocker  . 

switches  mounted  vertically?  1 

Does  activation  of  the  upper  . 

wing  turn  the  equipment  or  component 
on? 

Is  h or i zonal  orientation  of 
rocker  switches  used  only  for 
compatibility  with  the  controlled 
function  or-  equipment  location? 

3.4.3. 1.4.7  COLOR  AND  ILLUMINATIO* 

Are  alternate  colors  used  to 
denote  the  ON  and  OFF  positions  of 
a  rocker  switch? 

Is  alternate  illumination  of 
either  the  ON  or  OFF  positions  used 
to  facilitate  positive  recognition 
of  current  switch  position? 


not  critical  or  necessary 


not  critical 
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DESIBt  OUTEHIA 


CRITI- 
TES  WO  W/A  UHK  CALITY 


COBiWTS 


3.5.4  QUALITIES 
3.3.4. 1  BREVITY 


Arc  labels  consise  as  possible 
without  sacrificing  intended 
weaning  or  information? 


Art  labels  or  placards  unambiguous? 


X 


2 


5.3.4. 2  FAMILIARITY 

Do  words  on  labels  or  placards  usi  X 
familiar  words  or  language? 

Are  common  terms  used  which  will  X 
be  understood  by  those  who  will 
operate  the  equipment? 


2 

2 


5. 5. 4. 3  VISIBILITY  AND  LEGIBILITY 

Can  labels  and  placards  be  read  X 
easily  and  accurately  at  operational 
di stances? 

5. 3. 4. 4  ACCESS  * 

Art  labels  placed  so  that  they  are 
not  obscured  or  covered  by  other  equipment 
or  assemblies? 

3. 3. 4. 3  LABEL  LIFE 

Are  labels  clear  and  distinct? 

Do  they  have  high  contrast?  X 


2 


1  I  see  5. 2. 2. 2 


1 

1 


stenciling  has  worn  off 
on  some  labels 


Are  they  resistant  to  grease, 
grime,  dirt,  etc.? 

3. 3. 4. A  LABEL  BACKBROUND 

Does  label  color  contrast  with 
the  equipment  background  specified 
in  3.7.4? 


X 


X 


1  I  some  stenciled  labels  are  not 


2 


5. 5. 5. 4  CAPITAL  VS  LOWER  CASE 


5. 5. 5. 4.1  LABELS 

Are  labels  printed  in  all 
capitals? 

5.3.6  EQUIPMENT  LABELING 

5.5.6. 1  UNITS.  ASSEMBLIES,  SUB- 
ASSEMBLIES  AND  PARTS 


5.5.6. 1.1  GENERAL  REQUIREMENTS 

Are  units,  assemblies,  sub- 
assemblies  and  parts  labeled  with 
a  clearly  visible,  legible,  and 
meaningful  name,  number,  code, 
mark  or  symbol,  as  applicable? 

5.5.6. 1.2  LOCATION 

Arc  grows  identifying  labels 
on  a  unit,  assembly  or  major 
subassembly  located i 

so  that  they  are  not  obscured 
by  adjacent  items? 

on  the  flattest,  most  uncluttered 
surface  available? 

in  a  way  so  as  to  minimize  wear 
or  obscur meant  by  grease,  grime, 
etc.? 

in  a  way  to  preclude  accidental 
removal,  obstruction,  or  damage? 


5. 5. 6. 2  CONTROLS  AND  DISPLAYS 
5. 5. 6. 2.1  GENERAL  REQUIREMENTS 

Are  controls  and  displays 
appropriately  and  clearly  labeled 
with  enough  information  for  proper 
identification,  utilisation, 
actuation,  or  manipulation  of  the 
element? 


PA6E_5  Of  5 


DESI8N  OmXIA  _ YES  WO  W/A  UmC  CAUTY  COMMENTS 


S.S.4.2.2  SIMPLICITY 

I 

Do  control  and  display  labels 
convey  verbal  meaning  in  a  direct 
and  unambiguous  manner? 

X 

2 

Do  thay  us#  siapla  words  and 

phrasas? 

X 

1 

S.S.A.2.3  FUNCTIONAL  LABELING 

Ar*  controls  and  displays 
labalad  according  to  thair  function; 
according  to  tha  following  critoriai 

ar#  dissiailar  na##s  usad  for 
difforont  controls  and  displays? 

X 

2 

j 

ara  instruaants  labalad  in  taras 
of  what  is  baing  scasurad  or 
controllad,  and  in  taros  of 
tha  purposa  and  usa  by  tha 
oparator? 

X 

1 

i 

! 

2 

doas  control  lobaling  indicata 
functional  rasult  of  a  control 
■ova— nt? 

X 

2 

generally 

whan  applicabla,  ara  appropriata 
labals  usad  to  indicata  tha 
functional  ralationships  batwaan 
controls  and  displays? 

X 

S.S.A.2.4  LOCATION 

Whan  applicabla*  do  control  and 
display  labals  oaat  tha  following 
critoriai 

• 

is  aasa  of  control  oparation 
givon  priority  ovar  visibility 
of  control  position  labala? 

! 

X 

1 

j 

1 

1 

ara  labals  placad  ovar  tha 
controls  and  displays  thay 
dascriba? 

X 

1 

•Muter  Swltch'lebeltd 
below;  el*o  *Initnja#nt 
Switch* 

ara  labals  usad  to  tdontify 
functionally  groupad  controls 
and  displays? 

X 

1 

is  labal  location  uni far a 
throughout  tha  systaa  and 
aubsystaaa  uni fora? 

X 

1 

MV* 

i 
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HUMAN  FACTORS  ANALYSIS 
DESIGN  CHECKLIST 


AREA  WORKSPACE  DESIGN  REQUIREMENTS  SECTION  5.7 _ (NIL-STD-I472C) 

SYSTEM  GRUMMAN _  SUBSYSTEM _ COMPONENT _ 


DESIGN  CRITERIA 


CRITI- 

YES  NO  N/A  UNK  CAL  ITT  COWENTS 


S.7  WORKSPACE  DC* I BN  REQUIREMENTS 

5.7.1  GENERAL 

5.7. 1.1  KICK  SPACE 

A re  cabinets,  consol**,  and  work 
surfaces  that  r*quir*  an  operator 
to  stand  or  sit  cl  os*  to  th*lr  'front 
surfac*  provided  with  a  kick  spac* 
at  th*  baa*  at  l*a*t  100  sms  (4  in. 1 
d**p  and  100  am  (4  in.)  high? 

5.7.2  STANDING  OPERATIONS 

5.7.2. 1  WORK  SURFACE 

Ar*  work  surfaces  which  Must 
support  Job  instruct! or  manuals, 
worksheets,  etc.  ?15  ♦/-15  mm 
<34  *7-.4  in.l  above  the  floor? 

5. 7. 2. 2  DISPLAY  PLACEMENT,  NORMAL 

Are  visual  displays  mounted  on 
vertical  panels  and  used  in  normal 
equipment  operations  placed  between 
1.040  m  <41  in.)  and  1.700  a  <70  in.) 
above  the  standing  surface? 

5. 7. 2. 3  DISPLAY  PLACEMENT,  SPECIAL 


instructor  station 


3-D  MODULE 


Ar*  displays  requiring  precis*  and 
frequent  reading  plaeed  between 
1.270  a  <50  in.)  and  1.450  a  (45  in.) 
above  the  standing  surface? 

S.7.2.4  CONTROL  PLACEMENT,  NORMAL 

Are  controls  mounted  on  vertical 
surfaces  and  used  in  normal  equipment 
operations  located  between  040  mm  end 
1.700  a  (34  and  70  in.)  above  the 
standing  surface? 


X 


X 


1 


1 


.  & 


I 


I 
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HUNAN  FACTORS  ANALYSIS 
DESIGN  CHECO.IST 


AREA  MAINTAINABILITY 


SECTION  5.9 


SYSTEM  6  ROWAN 


SUBSYSTEM 


(MIL-STD-1472C) 
COMPONENT  _ 


DESIGN  CRITERIA 


CRITI- 

YES  NO  N/A  UNK  CALITY 


3.9  DESIGN  FOR  MAINTAINABILITY 

3.9.1  GENERAL 

3.9. 1.1  STANDARDIZATION 

!■  equipaant  dMigntd  to  incor- 
porata  standard  part*  to  tho  maxi¬ 
mum  extant  possibla? 

3.9. 1.2  SPECIAL  TOOLS 

Ara  special  tools  requirad 
•for  operation  adjustaant 
sacuraly  aounted  •within  tha  equipaant 
in  a  raadily  aecassibla  location? 

3.9.1. 3  NODULAR  REPLACEMENT 

* 

Is  aquipaant  daslgnad  and 
constructad  for  raplacaaant  of 
aodul ar  packages? 

Is  rapid  and  aasy  raaoval  and 
raplacaaant  of  aodul ar  packagas 
providad  wherever  possibla? 

3.9. 1.4  GROUPING  OF  FUNCTIONS 

Is  tha  nuabar  of  inputs 
to  and  outputs  froa  aach  unit 
kapt  to  a  ainiaua  by  grouping 
functions  so  as  to  ainiaisa  criss¬ 
crossing  of  signals? 

3.9. 1.3  SEPARATE  ADJUSTABILITY 

Ara  functions  so  uni ti tod 
that  it  will  ba  possibla  to  chock 
and  adjust  aach  itaa  saparataly, 
ascapt  whara  this  would  bo  incon¬ 
sistent  with  established  oaintenance 
concepts? 


A- 32 


COmENTS 


generally  true,  e.g.; 
videodisc  player,  CRT, 
printer,  etc. 


/ 


DESIGN  CTITCTI* 


CRITI- 

TES  WO  H/K  UjjK  CALITY 
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5.9.1.*  MALFUNCTION  IDENTIFICATION 


Dock  equipment  design  facilitate 
rapid  and  positive  fault  detection 
and  isolation  of  defective  items  to 
oermit  their  proapt  reaoval  and 
replacement? 

5.9. 1.7  ASSEMBLY  AND  DISASSEMBLY 

Does  equipaent  design  facilitate  x 
assembly  and  disasseably? 


5.9. 1.9  FOOLPROOF  DEC I BN 

Have  provisions  been  made  to 
preclude  improper  shunting  and  in¬ 
stallation  of  parts? 

Have  the  following  provisions 
been  accomplished! 

a.  Physical  measures  to 
preclude  interchange  of  units  or 
components  of  a  same  or  similar  form 
that  are  not  in  fact  functionally 
interchangeable? 

b.  Physical  measures  to  pre¬ 
clude  improper  mounting  of  units  or 
components? 

c.  Measure  (e.g.,  coding)  to 
facilitate  identification  and  inter¬ 
change  of  interchangeable  units  or 
components? 


d.  Measures  (e.g.,  alignment 
bins)  to  facilitate  proper  mounting 
of  units  and  components? 

e.  Measures  to  insure  that 
identification,  orientation,  and 
«1 ignment  provisions  include 
rabies  and  connectors? 


*  - 


generally  true  for  stjor 
systes  components 


X  - 


X  - 


X  - 


X  - 


X  - 


X  - 
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3.9.2  MOUNT I NS  OF  ITEMS  WITHIN  UNITS 

3.9.2. 1  USE  OF  TWO-DIMENSIONAL 
SURFACE 

A rm  part*  Mounted  in  an  orderly 
array  on  a  "two-dimensional "  surface 
rather  than  "stacked"  one  on  another 
<i.o.,  a  lower  layer  should  not 
support  an  upper  layer)? 


3. 9.2.2  SIMILARITY 

Are  i teais  of  the  ease  or  siMilar 
form,  but  different  functional 
properties,  Mounted  with  a  standard 
orientation  throughout  the  unit? 


Are  these  iteos  readily  identi¬ 
fiable  and  distinguishable,  and 
not  physically  interchangeable? 


3.9. 2.3  DELICATE  ITEMS 

Are  delicate  items  located 
or  guarded,  so  that  they  will  not 
be  susceptible  to  damage  while 
the  unit  is  being  handled  or  main¬ 
tained? 


5.9.3  ADJUSTMENT  CONTROLS 

5. 9. 3.1  GENERAL 

Are  controls  required  for 
malnte  maintenance  purpose;  In 
compliance  with  basic  control 
design  requirements  In  5.4  and 
labeling  requirements  In  5.5? 

5. 9. 3. 1.1  CALIBRATION  ADJUSTMENTS 

Are  knobs  usnd  In  preference 
to  screwdriver  adjustments  when¬ 
ever  frequent  adjustment  must  be 
made? 


X 


X 


COUCNTS 


generally  true,  however, 
some  cable  connectors  are 
vulnerable  to  damage  on 
rear  of  2-D  console 


DgSIgj 
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5. 9. 3. 2  SCREWDRIVER  ADJUSTMENTS 

If  »cr»ndrivT  adjustments  oust 
be  Ndt  without  tho  aid  of  vision, 
havo  Mechanical  guides  dor  tho 
screwdriver  shaft  boon  irovidod  or 
tho  scrows  oountod  so  tnat  tho 
scrowdrivor  will  not  oevo  out  of 
position? 


5. 9. 3. 3  REFERENCE  SCALE  FOR 

ADJUST!  rr  CONTROLS 

Has  a  roforonco  seals  boon 

providod  to  of for  approprlato 
feedback  for  all  adjustaent  controls? 

5. 9. 3. 4  CONTROL  LIMITS 

Havo  calibration  or  adjustoont 
controls  which  aro  lntondod  to  havo 
a  lloitod  dogroo  of  Motion  boon 
providod  with  adequate  aochanical 
stops  to  provont  d'aaago? 

5. 9. 3. 5  SENSITIVE  ADJUSTMENTS 


Aro  sensitive  adjustoont  points 
located  or  guarded  so  that  adjust- 
aons  will  rot  bo  disturbed  in¬ 
advertently? 

5. 9. 3. *  HAZARDOUS  LOCATIONS 

Aro  Internal  controls  1  oca  tod  away 
free  dangerous  voltages,  rotating  Machinery, 
or  any  other  hazards? 
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5.9.4  ACCESSIBILITY 


5.9.4. 1  STRUCTURAL  MEMBERS 

Are  structural  «Mb«ri  of  units 
or  chassis  parts  located  so  as 
not  to  pravsnt  accsss  to  or  renoval 
of  itsas? 

Arc  replies* bit  Itsas  Mounted  in  a 
aanntr  which  will  sake  than  easy  to  rapove? 


Whara  accassibility  dapands 
upon  raaoval  of  panals,  cases,  and 
covers,  have  Measures  bean  taken  to 
insure  that  such  itens  are  not 
blocked  by  structural  oeabers 
or  other  itens? 


1 


5. 9.4. 2  LARGE  ITEMS 

a 


Are  large  itans  which  are  difficult 
to  reoove  Mounted  so  that  they  will  allow 
convenient  access  to  other  Itsas? 


5.9.4. 3  USE  OF  TOOLS  AND  TEST 
EQUIPMENT 

Are  check  points,  adjustoent 
points,  test  points,  cables,  con¬ 
nectors,  and  labels  accessible 
and  visible  during  Maintenance? 

Has  sufficient  space  been 
provided  for  the  use  of  test 
equipnent  and  other  required 
tools  without  difficulty  or  haaard? 


A-36 
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3. *.4.4  NEAR  ACCESS 

I*  sliding,  rotating  or  hingad 
equipment  to  which  rear  accass 
is  required  free  to  opan  or  rotata 
■fully  and  raaain  in  an  opan  position 
without  baing  supported  by  hand? 

Has  rear  accass  also  baan  pro- 
vidad  to  plug  connectors  except 
where  precluded  by  any  other 
operational  requirements? 

5.9. 4. 5  RELATIVE  ACCESSIBILITY 

Hava  itaas  aost  critical  to 
svstea  operation  and  which  require 
rapid  aaintenance  been  aade  aost 
accessible? 

3.9.4. 6  HISH— FAILURE -RATE  ITEMS 

Are  high— failure-rate  iteas 
accessible  for  replacement  without 
aoving  non— fai led- parts? 

Are  these  replaceaent  items 

removable'  with  common  hand  tools 
and  simple  handling  equipment? 

3. 9.4. 7  SKILLS 


Docs  access  to  Itaas  Maintained 
by  one  technician  allow  critical  equipment 
Maintained  by  another  technician  to  remain 
In  place?  - 
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5.9.9  ACCESS  OPENINGS  A NO  COVERS 

5.9.9. 1  APPLICATION 

Has  an  access  been  providad 
whenever  frequent  maintenance 
oparationa  require  r amoving  a 
casa  or  covering,  opaning  a  fitting, 
or  diaaiantling  an  itee  of  equipment? 

5. 9. 9. 2  SELF-SUPPORTING  COVERS 

Ara  accaaa  co vara  that  ara  not 
completely  raaovabla,  aalf -supporting? 

Ara  accaaaaa  (and  covers)  da void 
of  sharp  adgaa  to  praclude  hand 
injury  and  clothing  damage? 

5. 9. 9. 3  LABELING 

Ara  accaaaaa  labalad  with 
nomenclature  for  items  viaibla 
or  accaaaibla  through  it? 

Are  accaaaaa  labeled  with  warn¬ 
ing  signs, 'advising  of  any  hatards 
aai sting  beyond  the  access  and 
stating  necessary  precaution? 

Ar«  warning  notices  clear, 
direct,  and  attention-getting? 


5.9.13  CONDUCTORS 

5.9.13.1  CODING 

Ara  cables  containing  indivi¬ 
dually  insulated  conductors 
with  a  conn  on  sheath,  coded? 

5.9.13.2  CABLE  CLAMPS 

Ara  long  conductors,  bundles, 
or  cables,  internal  to  equipment, 
secured  to  the  equip sent  chassis 
by  seans  of  claaps  unless 
contained  in  wiring  ducts  er  cable 
retractors? 


DCS  Id  CTITPIA 


YES  WO 


CRITI- 
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5.9.13.3  LENBTH 

Are  cabin  long  enough  so  that 
each  functioning  unit  can  bo 
chocked  in  a  convenient  place? 

5.9.13.4  LOCATION  OF  TEST  CABLES 

If  test  cables  eust  terminate 
on  control  and  display  panels,  are 
test  receptacles  located  so  that 
the  test  cables  will  not  interfere 
with  controls  and  displays? 

5.9.13.5  ACCESS 

Are  cables  routed  so  as  to  be 
readily  accessible  for  insepetion 
and  repair? 

5.9.13.6  SUSCEPTABILITV  TO  ABUSE 

Are  cables  routed  or  protected 
in  such  a  way  that  they  nay  not 
be  pinched  by  doors,  lids,  etc., 
walked  on,  used  for  hand  holds, 
or  bent  or  twisted  sharply  or 
repeatedry? 

5.9.13.7  CABLE  PROTECTION 

If  cables  and  wires  are  routed 
through  holes  in  aetal  partitions, 
are  the  conductors  protected  fro* 
Mechanical  damage  or  wear  by 
gronnets  or  equivalent  Means? 

5.9. 13.B  IDENTIFICATION 

Are  cables  labeled  to  indicate 
the  equipnent  to  which  they  belong 
and  the  connectors  with  which  they 


X  ~ 
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5.9.14  CONNECTORS 

5.9.14.1  USE  OF  QUICK  DISCONNECT 

FLUBS 

Arc  plugs  which  require  no  mo re 
than  on*  turn,  or  other  quick- 
disconnect  plugs,  ussd  whenever 
possibls? 

5.9.14.2  KEVINS 

Ars  plugs  designed  so  that 
it  is  iaposaible  to  insert  the 
wrong  plug  into  a  racaptacla? 

5. 9. 14. 3  IDENTIFICATION 

Doas  Marking  of  alactrical 
connactors  confor*  to  REQUIREMENT 
67  of  MIL-STD-454? 

Ara  alactrical  plugs  and  ra- 
captaclas  also  idantifiad  by  color, 
shape  or  equivalent  Means? 

5.9.14.4^  ALIBNMENT 

Are  plugs  or  receptacles  pro¬ 
vided  with  aligning  pins  or 
equivalent  devices  to  aid  in 
alignaent  and  to  preclude  inserting 
in  other  than  the  desired  position? 

5.9.14.5  ALIBNMENT  PINS 

Do  alignaent  pins  extend  beyond 
the  plug’s  electrical  pins  to  insure 
that  alignaent  is  obtained  before 
electrical  pins  engage? 

5.9.14.4  ORIENTATION 

Are  plugs  and  receptacles 
arranged  so  that  the  aligning  pins 
or  equivalent  devices  ere  oriented 
in  the  saae  relative  position? 


X  - 
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S. 9. 14.7  COOINB 

Ar»  plug*  and  rKiptid** 
provided  with  durable  stripe, 
arrows,  or  other  indications  to 
show  the  positions  of  aligning  pins 
or  equivalent  devices  for  proper 
insertion? 


5.9.17  FAILURE  INDICATIONS  AND 
FUSE  REQUIREMENTS 

5.9.17.1  INDICATION  OF  EQUIPMENT 
FAILURE 

*  5.9.17.1.1  POWER  FAILURE 

Is  an  indication  provided  to 
reveal  when  power  failure  occurs? 

5.9.17.1.3  CRITICAL  MALFUNCTIONS 

If  equipment  is  not  regularly 
monitored,  and  if  the  equipment  fails, 
is  an  auditory  alarm  provided  to  in¬ 
dicate  critical  malfunctions? 


1 


1 
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HUMAN  FACTORS  ANALYSIS 
DESIGN  CHECKLIST 


AREA  HAZARDS  >  SAFETY _  SECTION  5.13 _ _  (MIL-STD-1472C) 

SYSTEM  _  SUBSYSTEM _ COMPONENT _ 


DESIGN  CRITERIA 


3. 13  HAZARDS  AND  SAFETY 

3. 13. 1  GENERAL 

firm  saf etv  factors  given  a 
aajor  consideration  in  the  overall 
desi gn? 

5.13.2  SAFETY  LABELS  AND  PLACARDS 

5.13.2.1  WARNING  PLACARDS 

Are  conspicuous  placards  Mounted 
adjacent  to  any  equipawnt  which 
represents  a  hazard  to  personnel? 

5.13.2.6  ELECTRICAL  LABELS 

Are  all  receptacles  Marked  with 
their  voltage,  phase,  and  frequency 
characteristics,  as  appropriate? 


5.13.3  GENERAL  EQUIPMENT-RELATED 
HAZARDS 

3.13.5.2  ACCESS 

Are  units  located  and  Mounted 
so  that  access  to  then  can  be 
achieved  without  danger  to  personnel 
fron  electrical  charge,  heat.  Moving 
parts,  cheMical  contasi nation, 
radiation,  or  other  hazards? 

3.13.5.4  EDGE  ROUNDING 

Where  applicable,  are  exposed 
edges  and  corners  rounded  to  a  eininua 
of  .75  an  <.o3  in)  radius? 


CRITI- 

YES  NO  N/A  UNK  CALITY 


COMMENTS 


desirable,  but  not 
essential 


X 


Videodisc  drawer  on  2-D 
console  has  sharp  corners 
which  can  Inflict  Injury 
to  legs  of  users  If  drawer 
Is  left  open  during  system 
operation 
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t 
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5.13.7.  ELECTRICAL,  MECHANICAL,  FLUID 
TOXIC  AND  RADIATION  HAZARDS 

5.13.7.1  ELECTRICAL  HAZARDS 

5.13.7.1.1  INSULATION  OF  TOOLS 

A re  tool*  and  toot  load*  to  bo 
uood  noor  high  voltages  odoquotoly 
insul otod? 

5.13.7.1.2  PLUGS  AND  RECEPTACLES 

Arc  plug*  and  rocoptqclo*  de¬ 
signed  so  that  a  plug  of  an*  woltag* 
rating  cannot  b*  inserted  into  a  r»- 
coptaclo  of  another  rating? 

5.13.7.1.4  HIGH  VOLTAGES 

Are  guards,  grounding,  inter¬ 
locks,  and  warning  placards  provided 
so  as  to  Mini size  the  possibility  of 
exposing  personnel  to  dangerous 
voltages? 


5.13.7.1.7  ELECTRONIC  EQUIPMENT 

Is  electronic  equipment  designed 
in  accordance  with  Requirement  1  of 
Mil-std-454? 
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5.15.2.1.5  VALIDATION 

Arc  d«t«  entries  validated 
by  the  aytaa  for  cerract  format, 
legal  valua,  or  ran ge  of  value*? 

5.15.2.1.6  SOFTWARE-AVAILABLE  DATA 

Is  the  user  not  required  to  outer 
data  alraady  available  to  the  softaara? 

5.15.2.1.7  INPUT  IMIT8 

Ara  data  antarad  in  unite 
which  ara  faailiar  to  tha  user? 

5.15.2.1.8  CURSORS 

5.15.2.1.8.1  CONTROL 

Does  the  system  employ  a 
cursor  which  provides  cursor 
control  capab111*.y  consistent 
with  user  speed  and  accuracy 
requirements? 

5.15.2.1.8.2  D1BPLAY 

Do  movable  cursors  within 
a  display  hava  distinctive  visual 
attributes  which  do  not  obscure 
other  displayed  entities? 

5.15.2.1.8.3  HONE  POSITION 

Is  the  home  position  of  tha 
cursor  consistent  across  similar 
types  of  displays? 

5.15.2.1.8.10  ABBREVIATIONS, 
MNEMONICS,  AND 
CODES 

When  abbreviations,  mnemonics, 
or  codas  ara  used  to  shorten  data 
entry,  ara  they  distinctive  and  hava 
a  relationship  or  association  to 
normal  language  or  specific  job- 
related  terminology? 


enlly  yes  except  for 
codes 


3«D  codes  are  freouently 
unclear 


5. 15.2.3  FIIED  FUNCTION  (DEDICATED) 
KEYS 

5. 15. 2. 3.1  USE 

Arc  fixed  •function  keys  uud 
for  tiee-crltical ,  error-critical 
or  frequently  used  control  inputs? 

5. 15. 2. 3.2  STANDARDIZATION 

A re  fiMod  function  koys 
coxwxon  throughout  tho  lyitM? 

5. 15. 2. 3.3  FUNCTIONAL.  CONSISTENCY 

Are  fixed-function  keys  always 
assigned  to  pcrfors  the  seas  function 
all  the  tlaa? 

5. 15. 2. 3. 4  AVAILABILITY 

Are  fixed  function  koys 
soloctod  to  control  functions 
that  aro  continuously  available? 

Are  lockouts  of  fixed  function  keys 
■1 nidi zed? 

5. 15.2.8.5  NON-ACTIVE  KEYS 

Aro  non-active  fixed  function 
keys  blanked  out  on  the  keyboard? 

5. 15. 2. 3.4  BROUFING 

Are  fixed  function  keys 
logically  grouped  and  placed  in  a 
distinctive  location  on  the  keyboard? 

5.1S.2.3.7  ACTIVATION 

Do  fixed  function  keys  regulra 
only  a  single  keystroke? 

5. 15.2.3.5  FEEDBACK 

Does  activation  of  a  fined 
function  key  give  the  user  systea 
acknowl odgoosnt? 

S.  13.2.3.0  FUNCTION  LABELS 

Aro  key  aMlgnamti  displayed 
at  all  tiee,  preferably  through 
direct  ear king? 
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S. 15.2.4  VARIABLE  FUNCTION  KEYS 

5.15.2.4.1  USE 


Arc  variable  function  kevs  used 
for  programmable  menu  selection  and 
entry  of  control  functions? 


X 


5.15.2.4.2  STATUS  DISPLAY 

When  the  effect  of  a  function 
lev  changes,  is  the  status  of  the 
lev  displayed  to  the  user? 

5.15.2.4.3  REPROGRAMMABLE  Oft 

INACTIVE  DEFAULT 
FUNCTIONS 

Is  the  user  warned  visually 
when  a  standard  function  is  not 
currentlv  available? 

5.15.2.4.4  RELABELING 

Has  provision  been  made  for 
easily  relabeling  variable  function 
••evs? 


5.15.2.4.5  SHIFTED  CHARACTERS 

Are  variable  function  keys  not 
activated  by  depressing  the  shift 
key  along  with  a  character  key? 

Ti.13.3  DATA  DISPLAY 

5.15.3.1  DISPLAY  FORMAT 

5.15.3.1.1  CONSISTENCY 


X 


X 


X 


X 


Are  display  formats  consistent 
within  a  system? 


X 


a.  When  appropriate  for  users, 
is  the  same  format  used  for  input 
and  output? 


b.  Do  data  entry  forests  match 
the  source  document  forests? 


X 


X 


1 


c.  Are  essential  data,  text, 
and  formats  under  computer,  not 
user  control? 
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5.15.3.1.2  CRITICALITY 

Are  data  that  ara  essential  tha 
only  kinds  o f  data  that  ara  displayad 
to  tha  user?  . 

5.15.3.1.3  READILY  USABLE  FORM 

Ara  data  displayad  to  tha  usar 
in  a  raadily  usabla  and  readable  form?| 

5.15.3.1.4  ORDER  AND  SEQUENCES 

Whan  data  f i aids  have. a  n 
naturally  occurring  ordar  (a.g., 
chronological > .  is  tha  ordar  ra- 
f 1  act  ad  in  tha  format  organization 
of  tha  4 i aids? 

5.15.3.1.5  DATA  SEPARATION 

Is  saparation  o4  groups  o 4 
information  accompli  shad  by  blanks, 
spacing,  linas,  color  coding,  or 
or  othar  moans  consistent  with 
tha  application?  • 

5. 15.3.1. A  RECURRING  DATA  FIELDS 

Do  racurring  data  fields  within 
svstam  havo  consistant  namas  and 
•ava  consistant  ralativa  position 
•ithin  displays? 

5.15.3.1.7  EXTENDED  ALPHANUMER ICS 

Whan,  five  or  mors  alpha- 
turneries  without  natural  organi saEion 
«ra  displayed,  ara  thay  groupad 
■n  blocks  of  thraa  to  fiva  char actors 
within  aach  group  separated  by  a 
Minimum  of  ona  blank  space  or  othar 
separating  char actor? 


5. 15.3. l.S  COMPARATIVE  DATA  FIELDS 


With  data  fialds  that  ara  to  ba 
“lomparad  on  a  eharaetar-by-charaetar 
'asis,  ara  charactars  positioned 
>ne  above  another? 

5.15.3.1.9  LABELS  AND  TITLES 

Is  aach  display  labeled  with 
«  title  or  label  that  is  unique 
aithin  the  system? 

Are  fields  and  column  headings 
labeled? 


generally,  yes 
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S. IS. 3.1.10  DATA  GROUP  LABELS 


COWCHTS 


Pc  individual  data  group*  or  J 
Messages  contain  a  do*criptiva  title, 
ohrase.  word  or  si  Miliar  dovico  to 
designate  tho  contact  of  th#  group  or 

Message? 

.  Ara  label  si 

a.  locatad  in  a  consistent  X 

Fashion  adjacent  to  th*  data  group 

yr  aiassage  they  describe? 

b.  highlighted  or  otherwise 
accentuated  to  faeili tat*  operator 
•canning  and  recognition? 

c.  unique  and  Meaningful-  j 

to  distinguish  thee  from  data, 

error  sassages,  or  other  alpha- 
numwr 1 cs? 


X 


d.  displayed  in  upper  case  X 

onlv?  (text  may  be  displayed  in 
upoer  and  lower  case) 

*• *  reflective  of  the  questior  j 
or  decision  being  posed  to  the  user  I 
when  presenting  a  list  of  options? 


1 


1 


1 

1 

1 


5. IS. 3.1.11  SCROLLING 


Ara  Items  which  are  continued 
on  the  next  page,  metered  relative  to 
the  last  item  on  the  previous  page? 

5.15.3.1.12  RAGE  NUMBERING 

Is  each  page  of  a  Multiple 
paoe  display  labeled  to  identify 
the  currently  displayed  page  and 
total  nuaber  of  pages? 

5.15.3.1.13  FRANC  IDENTIFICATION 

Does  every  display  fraee  have 
a  unique  identification  to  provide 
•  reference  for  use  in  requesting 
the  display  of  that  fraae? 


X 


X 


X 


1 


DESI8H  CTITEKIA 


5.15.3.2  DISPLAY  CONTENT 

5.15.3.2.1  STANDARDIZATION 

Is  ths  content  od  displays 
within  ths  system  prsssntsd  in  a 
consistent,  standardized  manner? 

5.15.3.2.2  INFORMATION  DENSITY 

Is  indorsation  density  held 
to  a  ainitua  in  displays  used 
for  critical  task  sequences? 

5.15.3.2.3  ABBREVIATIONS  AND 

ACRONYMS 

Is  indorsation  displayed 
in  plain  concise  text  wherever 
possible? 

Do  abbreviations  and  acronvss 
condors  to  MIL-STD-12,  HIL-STD-411, 
or  M I L-STD-7B3? 

Are  abbreviations  distinctive 
to  avoid  condusion? 

Do  words  have  only  one  die- 
tinctive  abbreviation? 

Is  punctuation  not  used  in 
abbreviations? 

Have  dedintions  od  all 
abbreviations,  snesonics  and  codes 
bwen  provided  at  the  user’s  re¬ 
quest? 

5.15.3.3  DISPLAY  CODING 

5.15.3.3.1  USE 

Is  coding  employed  to 
didderentiate  between  i  tests  od 
indorsation  and  to  call  the  user’s 
attention  to  changes  in  the  state 
od  the  system? 

Is  coding  used  for  critical 
indorsation,  unusual  values, 
changed  items,  items  to  be  changed, 
high  priority  messages,  special 
areas  od  the  display,  errors  in 
entry,  criticality  of  command 
entry,  and  targets.  — 
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Does  coding  not  Interfere  with 
legibility  or  trenartislon  tine? 

X 

2 

3.13.3.3.2  FLASH 

I*  flash  coding  uwd  to  call 
the  u»#r'«  attention  to  mission 
critical  events  only? 

X 

— 

Are  not  more  than  2  flash 
rates  used? 

X 

- 

Where  ons  rats  is  used,  is 
the  rata  bttxnn  3  and  5  flashes 
os r  second? 

X 

— 

is  the  second  rate  less  than  2  oer 
second? 

X 

— 

3.15.3.3.3  BRIGHTNESS 

* 

Is  brightness  intensity  coding 
used  only  to  differentiate  between 
an  item  of  informion  and  adjacent 
i nf ormati on? 

X 

— 

Are  not  more  than  three  levels 
of  brightness  used? 

X 

- 

Is  each  brightness  level 
separated  from  the  nearest  bv  at 
least  a  2: l  ratio? 

X 

— 

5. 15.3.3.4  PATTERN 

Is  pattern  and  location 
coding  used  to  reduce  user 
search  time  by  restricting  the 
area  to  be  searched  to  prescribed 
segments? 

X 

5.15.3.3.5  UNDERLINING 

Is  underlining  used  to  in¬ 
dicate  unusual  values,  errors 
in  entry,  changed  items  or  items  to 
be  changed? 

X 

** 

5.15.3.3.4  SYMBOL 

Is  symbol  coding  used  to 
enhance  informtion  assimilation 
from  data  displays? 

X 

1 

Are  symbols  analogs  of  the 
event  or  svstem  element  they  re¬ 
present  or  in  general  use  end 
well-known  to  the  user? 

X 
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0ES1GW  CRITERIA _ YES  NO  H/A  UWK  CAIITY  COWCWTS 


Wh ere  size  differences 
|->tm»n  symbols  is  employed. 

»re  the  major  dimensions  o f  the 
larger  at  least  150X  of  the  major 
dimension  of  the  smaller  with 
a  maximum  of  three  size  levels 
oermitted? 

X 

5.  IS. 3. 3. 7  COLOR 

Is  color  coding  used  to 
differentiate  between  classes  of 
information  in  complex,  dense,  or 
critical  displays? 

X 

— 

Are  colors  used  not  in  conflict 
with  the  color  associations  specified 
in  Table  II? 

X 

— 

5.15.3.5  TABULAR  DATA 

5.15.3.5.1  USE 

Are  tabular  data  displays 
used  to  present  row-col uam  data? 

X 

1 

5.15.3.5.2  STANDARD  FORMATS 

Is  the  location  of  recurring 
data  similar  among  all  tabular  data 
displayed  and  common  throughout 
the  system? 

X 

1 

5.15.3.5.3  ARRANGEMENT 

Is  tabular  data  displayed  in 
a  lef t-to-right,  top-to-bottom 
array? 

X 

1 

Is  alphanumeric  data  left- 
justified? 

X 

— 

Is  numeric  data  right-justi¬ 
fied  with  decimal  points,  if  any, 
aligned  vertically? 

X 

— 

5.15.3.5.4  TITLES 

When  tabular  data  are  divided 
into  classifications,  are  classifi¬ 
cation  titles  displayed  and  sub- 
classifications  identified? 

X 

1 

If  tabular  data  extend  over 
more  than  one  page  vertically,  are 
columns  titled  Identically  on  each 
page? 

X 

1 
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5.15.3.5.5  HORIZONTAL  EXTENSION 


CRIT1- 

YES  W)  N/A  UNK  CAL ITT 


Do  tabular  displays  rwaln  on  the 
one  page  A  not  extend  over  sore  than 
one  page  horizontally? 

5. 15.3.5.6  LISTS 

Art  itMi  in  lists  arranged  in 
«  recognizable  order,  such  as 
chronological,  alphabetical,  se— 
qential,  'functional,  or  iaportance? 


5.13.3.5.6.1  LIST  LINES 


Is  each  i tee  in  a  list  on  a 
new  line? 


5.15.3.3.6.2  VERTICAL  EXTENSION 

Where  lists  extend  over  oo re 
than  one  display  page,  is  the 
last  line  of  one  page  the  first 

line  of  the  succeeding  page? 

* 

3.13.3.3.7  NUMERIC  PUNCTUATION 

Are  long  nueerlc  fields 
punctuated  with  spaces,  comas, 
or  slashes? 

Are  conventional  punctuation 

scheees  used? 


3. 13.3.3.S  ALPHANUMERIC  BROUPINS 

Are  strings  of  alphanuaerlcs 
grouped  into  sets  of  three  to 
five  characters  or  grouped  at 
natural  breaks? 

When  a  code  consists  of  both 
letters  and  digits,  are  cos son 
character  types  grouped  by  coaaon 
character  type  for  ease  of  location? 

3.13.3.7  TEXTUAL  DATA  DISPLAYS 
3. 15.3.7.1  UK 


Is  inforaation,  ouch  as 
abstract)  or  reports,  presented  in 
text  forest? 
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5.  13.3.7.2  FORMATS 

Do  textual  data  foraata  confo re 
to  the  practices  eatabliahed  for 
tha  particular  type  of  taxtual 
data  diaplayad?  (aaa  MIL-STD—490) 

X 

' 

5.15.3.7.3  PARA0RAPH  SEPARATION 

Ara  text  par agrapha  aaparatad 
by  a  laaat  ana  blank  lina? 

X 

— 

Ara  paragrapha  nuabarad? 

X 

— 

S. 15.3.7.4  BREVITY 

Ara  abort,  alapla  aantancaa 

uaad? 

X 

— 

5.15.3.7.5  CASE 

1 

la  text  diaplayad  in  both 
upper /lower  caaa? 

X 

i 

5.15.3.7.6  ABBREVIATIONS 

Is  information  displayed  In 
plain  concise  text  where  possible? 

Are  abbreviations  distinctive 
to  avoid  confusion? 

X 

X 

2 

2 

yes,  except  for  inclusion 
of  mnemonic  codes  from  tide 
to  tine 

Do  Morda  have  only  ana  dia- 
tinctlva  abbreviation? 

X 

2 

Is  punctuation  not  used  In 
abbreviations? 

X 

1 

Hava  definitiona  of  all 
abbravi ati on a , aneaoni ca  and  codaa 
bean  provided? 

X 

2 

yes, but  more  explicit 
definition  end  description 
would  be  desirable 

5. 15. 3. B  TEXT /PROGRAM  EDITING 

5. 15.3.B.1  BUFFER 

Whan  lnaerting  characters, 

Morda,  or  phraaea  (a. g. , editing! 
ara  it ana  to  be  inoerted  collected 
in  a  buffer  area  and  diaplayad  in 
tha  praacribad  inaert  area  of  tha 
acraan  for  aubaaquant  inaert ion 
by  tha  user’s  coaaand? 

X 

1 

5. 15.3. B. 2  PRESENTATION  MOOS 

la  diaplay  node  uaad  for  taxt 
editing? 

X 

1 
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PCSISW  CRITERIA _ YES  HO  R/A  UNK  CALITY 

5.  IS. 3.9.3  SUPPORTIVE  FUNCTION 


Are  Audio  signals  used  to 
moppl aaent  visual  displays  to  do  such 
things  as  alart  and  diract  tha  usar's 
at t ant ion  to  appropriata  visual  dis¬ 
play  inf orwation? 


X 


S. IS. 3. 9.4  SIGNAL  CHARACTERISTICS 


2 


Is  tha  intensity,  duration,  and 
sourca  location  of  tha-  audio  signal 
coapatibla  with  tha  acoustical  en¬ 
vironment  of  tha  intandad  racaivar 
as  wall  as  tha  requirements  of  othar 
par sonnal  in  tha  signal  area? 

A ra  such  signals  intaraittant, 
allowing  tha  usar  sufflciant  tiaa 
to  respond? 


S. IS. 4  INTERACTIVE  CONTROL 
S. 15.4.1  GENERAL 

Ara  system  rasponsa  tiaas 

consistant'  with  oparational  re- 
quiraaants? 


X 


S. IS. 4. 1.1  SIMPLICITY 


Ara  control /display  ralation-  X 
ships  straightforward  and  explicit? 

Ara  control  actions  slapla  X 

and  diract? 


1 


1 


2 


2 

2 


S.  lS.4. 1.2  ACCIDENTAL  ACTUATION 

Hava  provisions  baan  aada  to 
pravant  accidental  actuation  of 
potentially  destructive  control 
actions,  including  tha  possibility 
of  accidental  erasure  or  aeeory 
duap? 

S. 15.4. 1.3  COMPATIBILITY  WITH 
USER  SKILL 

Ara  controls  coapatibla  with 
tha  lowest  anticipated  usar  skill 
levels? 


2 


2 
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generally,  however,  CRT  Is 
slow  occasionally 


typing/touch  screen  aalnly 
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CRITI* 
YES  WO  m  UKK  CAL ITT 


5.15.4.1.4  AVAILABILITY  OF  INFOR¬ 

MATION 

I*  the  indorsation  necessary 
to  salact  or  antar  a  specific 
control  action  avai labia  to  tha  uaar 
whan  sal  act  ion  od  that  control 
action  is  appropriata? 

5. 15.4.1.5  CONCURRENT  DISPLAY 

Do  control  actions  to  be  selected 
from  a  discrete  set  of  alternatives  have 
those  alternatives  displayed  prior  to  the 
time  of  selection? 

5.15.4.1.4  HIERARCHICAL  PROCESS 

Id  hiararchical  lavals  ara  used 
to  control  a  procass  or  sequence,  is 
tha  nuabar  od  lavals  minimized? 

5.15.4.1.7  USER  MEMORIZATION 

Is  tha  raquiraaant  to  laarn 
mnemonics,  codas,  special  or  long 
seqences,  or  special  instructions 
minimized? 

5. 15. 4".  1.8  DIALOGUE  TYPE 

Is  the  dialogue  do r  interactive 
control  compatible  with  user 
characteristics  and  task  requirements? 

a 

5. 15.4. 1.9  NUMBER  SYSTEM 

Is  numeric  data  displayed  or 
required  dor  control  input,  in 
decimal,  rather  than  binary,  octal 
hexadecimal  or  other  number  systems? 

5.15.4. 1.10  DATA  MANIPULATION 

Can  tha  user  manipulate  tha 
data  without  concern  for  internal 
storage  and  retrieval  mechanism 
within  the  system? 


5.15.4. 1.11 


COMPUTER  PROCESSING 
CONSTRAINTS 


Is  the  sequence  od  transaction 
selection  generally  dictated  by  the 
user's  choices  end  not  by  internal 
computer  processing  constraints? 


COMCKTS 


generally 


relevant  to  authoring  program 


to  some  extent,  particularly 
with  3-D  codes/mneumonics 
with  Instructor  authoring 
program 
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5.19.4.2.4  FORMAT  CONSISTENCY 

Art  Mfiui  presented  in  a 
consistent  format  throughout  tho 
system  and  readily  available 
at  all  t i mes? 

5.15.4.2.5  OPTION  SEQUENCE 

Are  menu  selections  listed 
in  a  logical  order,  or  in  the  order 
of  frequency  of  need? 

5.15.4.2.4  SIMPLE  MENUS 

When  the  number  of  selections 
can  fit  on  one  page  in  no  more  than 
two  columns,  is  a  simple  menu  used? 

5.15.4.2.7  OPTION  PRESENTATION 

Are  selection  codes  and  asso¬ 
ciated  descriptors  presented  on 
a  single  line? 

5.15.4.2.8  DISECT  FUNCTION  CALL 

If  several  levels  of  hierarchical 
mens  are  Used,  is  a  direct  function 
call  capability  provided  so  that 
the  experienced  user  does  not  have 
to  step  through  multiple  menu  levels? 

5.15.4.2.9  CONSISTENCY  WITH 

COMMAND  LANGUAGE 

When  menu  selection-  is  employed 
to  train  in  the  use  of  a  command 
language,  is  the  wording  and  order 
consistent  with  the  command  language? 

5.15.4.2.10  OPTION  CODING 

When  selections  are  indicated 
by  coded  entry,  is  the  code  associate! 
with  each  option  Included  on  the 
display  in  some  consistent  manner? 

5.15.4. 2.11  KEYED  CODES 

If  menu  selections  are  mads 
by  keyed  codes,  are  the  options 
coded  by  the  first  several  letters 
of  their  displayed  labels  rather 
than  by  more  arbitrary  numeric  codes? 


■L 


DEsigg  gnaw 


5.15. 4.5  COMMAND  LANGUAGE 

5.15.4.5.1  USE 

!•  command  1  tnguif (  Interactive 
control  used  fo r  task*  involving  a 
Mi da  range  of  user  inputs  or 
Mhere  user  familiarity  Mi th  the 
system  can  take  advantage  of  the 
flexibility  and  speed  of  the  control? 

5.15.4.5.2  USES  VIEWPOINT 

Does  the  command  language  re¬ 
flect  the  user's  point  of  viem  such 
that  the  commands  are  logically 
related  to  the  user’s  conception 
of  Mhat  is  being  done? 

5. 15.4.5.3  DISTINCTIVENESS 

Are  commands  distinctive 
from  one  another? 


5.15.4.5.4  PUNCTUATION 

Is  • 'minimum  of  punctuation 
or  other  special  characters  used 
in  the  command  language? 


X 


5.15.4.5.5  ABBREVIATIONS 

Is  the  user  permitted  to 
enter  the  full  command  name  or 
abbreviation  for  any  command  of 
more  than  five  characters? 

5. 15.4.5.4  STANDARDIZATION 

Are  commands  and  their 
abbreviations,  if  any,  standardised 
and  consistent  with  MIL-ilTD-411 
or  fllL-STD  783? 


’DESI6H  OHTEMA _ 

S.  15.4.5.7  DIVLAVED  LOCATION 


Art  coMindi  entered  end 
displayed  in  a  standard  location 
on  the  display? 

5. 15.4.5.8  COMMAND  PROMPTS 

Can  the  user  requst  proepta, 
as  necessary,  to  detereine  re¬ 
quired  parameters  in  a  coeeand 
entry? 


5.15.4.6  SOFTWARE 

5.15.4.6.1  BENERAL 

Do  computer  programs  provide 
adequate  information  and  respond' 
within  required  time  limits  with 
sufficient  detail  and  precision 
to  assure  mission  accomplishment 
while  minimising  stress  on  the  user? 

5.15.4.6.2  INFORMATION  AND 

SYSTEM  RESPONSE 

Is  information  displayed  to 
the  user,  such  as  symbols,  display 
codes,  prompts,  alerts,  and  alarms 
limited  to  that  which  is  necessary 
to  perform  specific  actions  or 
to  make  decisions? 

5.15.4.6.3  COMPUTER  FAILURE 

When  the  computer  fails,  does 
the  computer  program  allow  for  the 
orderly  shutdown  and  establishment 
of  a  check-point  so  restoration 
can  be  accomplished  without  loss 
of  computing  performed  to  dste? 
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DESIflN  CRITERIA 

YES  NO  N/A 

UNK 

CRITI¬ 

CALITY 

COROTS 

5.13.4.4  PROMPT  CLARITY 

Are  prompts  el  Mr  and  under¬ 
standable? 

X 

2 

Do  they  not  require  reference 
to  coding  schemes  or  conventions 
which  may  be  unfamiliar  to 
occasional  users? 

X 

1 

occasionally 

5.13.6.5.  DEFINITIONS 

la  a  dictionary  of  abbreviation! 
and  codea  available  on-line? 

X 

1 

Are  del inti one  of  allowable 
options  and  ranges  of  valuM 
diaplayable  at  the  user* a  request? 

X 

1 

ranges  are  not  always  clear 

3.15.6.6  CONSISTENT  TERMINOLOGY 

Does  on-line  documentation, 
off-line  documentation,  and 
help  instructions  use  consistent 
terminology? 

X 

2 

5.13.6.7  WORKLOAD  REDUCTION 

Are  default  values  used 
to  reduce  user  workload? 

X 

1 

especially  In  edit  program 

Are  currently  defined 
default  values  displayed  automatic 
cally  in  their  appropriate  data 
fields  with  the  initiation  of  a 
data  entry  transaction? 

X 

1 

NR  R 

Can  the  user  Indicate 
acceptance  of  a  default? 

X 

1 

MM  M 

3.13.6.8  USER  SELECTION 

Does  the  user  have  the  option 
of  generating  default  values  based 

00  operational  experience  if  pre¬ 
defined  appropriate  values  have  not 
be  accomplished? 

X 

1 
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9.19.4.9  DEFAULT  8US6TITUTI0N 


Can  the  uur  replace  any  j 

default  value  during  a  given 
transact ion  without  changing  the 
default  definition? 

9.15.4.10  USER  CONFIRMATION 

la  user  acceptance  of  j 

stored  data  or  defaults  possible 
with  a  single  confiraing  keystroke? 


5.15.7  ERROR  MANAGEMENT /DATA 
PROTECTION 

5.15.7.1  ERROR  CORRECTION 

Where  users  are  required  to 
wake  entries  into  a  system,  is 
an  easy  aieans  available  for  correcting 
erroneous  entries? 

Does  the  system  permit 
correction  of  individual  errors  with-  X 
out  requiring  re-entry  of  correctly 
entered  commands  or  data  elements? 

5.15.7.2  EARLY  DETECTION 

Is  there  a  capability  provided  j{ 
which  facilitates  detection  and 
correction  of  errors  before  they 
are  entered  into  the  system? 

Does  error  checking  occur  g 

at  logical  data  entry  breaks  to 
avoid  disrupting  the  user? 

5.15.7.3  INTERNAL  SOFTWARE  CHECKS 


Are  user  errors  minimised 
by  use  of  internal  software  checks 
of  user  entries  for  validity  of 
item,  sequence  of  entry,  completeness 
of  entry,  or  range  of  values? 
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5. 15.7.4  CRITICAL  ENTRIES 

Does  the  system  require  the  * 

user  to  acknowledge  critical  entries 
prior  to  their  being  implemented 
by  the  system? 

5. 15.7. 5  PROMPTING  AND  STRUCTURING 

Does  the  »y*t*«  contain  prompting 
and  help  in at ruction*  designed  to  X 

request  additional  or  corrected  in¬ 
formation  to  provide  oriontation 
to  th*  uMr  throughout  all  inter- 
active  sessions  and  when  an  error 
i s  detected? 

Does  prompting  confer*  toi 

a.  when  operating  in  special 
modes,  does  the  system 
display  the  a»de 

designation  and  files 
being  processed? 

b.  does  th*  system  require 

user  confirmation  before 
processing  user 
requests  which  might 
result  in  extensive  or 
final  changes  to  existing 
data? 

c.  when  missing  data  are  de¬ 

tected,  does  the  system 
prompt  the  user? 

d.  when  data  entries  or  y 

changes  will  be  nullified 
by  an  abort  action,  is 
the  user  requested  to 
confirm  the  abort? 

e.  when  the  user  signals 

logoff,  does  the  system 
check  pending  transactions 
to  determine  if  data  loss 
seems  probable? 

if  yes,  does  the  computer 
prompt  for  confirmation 
before  the  logoff  command 
is  executed? 


CRITI- 
A  UNK  CALITY 
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f.  do  sion-on  procwu* 

faquirs  a  ainiaua  input 
froa  tha  usar  consistant 
with  raquiraaants  pro¬ 
hibiting  i llagal  entry? 

5. 15.7.6  ERROR  MESSAGE  CONTENT 

A ra  arror  messages  construct! va 
and  nautral  in  tons,  avoiding  phrasas 
that  suggast  a  judgment  of  tha  user’s 
bahavior? 

Do  arror  aassagas  raflact  tha 
usar’s  viaw,  and  not  that  of  tha 
programmer? 

Ara  arror  aassagas  appropriata 
to  tha  usar’s  laval  of  training  and 
spacifie  as  possibla  to  tha  usar’s 
particular  application? 

5.15.7.7  ERROR  RECOVERY  AND  PROCESS 

CHANGE 

Can  tha  usar  atop  tha  control 
procass  at  any  point  in  tha  saquanca 
as  a  result.  of  indicatad  arror  or  as 
an  option? 

Can  tha  usar  raturn  aasily  to 
pravious  1 avals  in  aulti-stap 
procassas  in  ordar  to  nullify  an 
arror  or  to  offset  a  dasirad  changa? 

5.15.7.8  DIAGNOSTIC  INFORMATION 


In  EDIT  program,  yes; 
other  places,  no;  e.g., 
status-133? 


Do  error  aassagas  explicitly 
provide  as  auch  diagnostic  information 
and  raaadial  direction  as  can  be  in¬ 
ferred  reliably  froa  tha  arror 
condition? 


In  EDIT  program,  yes; 
elsewhere,  no 


Where  inference  is  not  possible.' 
ara  helpful  inference(s)  provided? 


not  always 


AJ JNK  CALITV 


5.13.7.*  CORRECTION  ENTRY  AND 
CONFIRMATION 

When  a  u»r-  pnt ers  a  correction 
of  on  error,  are  ouch  correction* 
implemented  by  an  explicit  action 
bv  the  user  (e.g.,  actuation  of 
an  ENTER  key)? 

Are  all  error  c or r recti one 
b~  the  user  acknowledged  by  the 
system  either  by  indicating  a  correct' 
entry  has  been  atade  or  by  another 

error  message? 

S. IS. 7.10  SPELLING  ERRORS 

Do  spelling  and  other  common 
errors  produce  invalid  system  command! 
or  initiate  transactions  different 
from  those  intended? 


relevant  to  authoring 
progran  only 


Does  the  system  recognise 
common  misspellings  of  commands  and 
execute  the  commands  as  if  spelling 
had  been  correct? 

Are  computer -corrected  commands) 
values,  and  spellings  displayed 
and  highlighted  for  user  conf irmation' 

S. IS. 7. 11  ERRORS  IN  STACKED  COMMAND 


Does  the  system  display  a  1 

prompt  for  errors  in  stacked  commands? 

I 

Can  the  user  correct  the  error  I 
and  salvage  the  stack? 
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5.1. 1.4  FEEDBACK 

Is  fctdbick  on  control  response 
adequacy  provided  as  rapidly  M 
possible? 


CRITX- 

TES  WO  K/<  WIK  CALITY 


Do  critical  control  functions, 
such  as  those  ontorod  by  keyboard, 
provide  adequate  feedback  to  the 
operator  prior  to  entry  to  ensure 
that  the  keyed  entry  ia,  in  ♦act, 
errorless  and  the  one  that  the 
operator  desires  to  enter? 


X 


2 


S. 1.2  POSITIONAL  RELATIONSHIPS 
5.1.2. 1  FUNCTIONAL  GROUPING 

Are  functionally-related 
controls  and  displays  located  in 
proximity  to  one  another— arrange  in 
functional  groups,  e.g.,  power, 
status,  test,  etc.? 


5.1. 2.1.1  FUNCT10NA.  0ROUP 
ARRANGEMENT 

5. 1.2.1. 1. 1  SEQUENCE 

Are  functionally  related  groups 
of  controls  and  displays  located  so 
as  to  provide  for  left-to-right  - 
(preferred)  or  top-to-bottem  order 
of  use,  or  both? 


5.1. 2.1. 1.2  ACCESS 


Are  functionally^elated  groups  I 
of  controls  and  displays  which  are  | 
wore  frequently  used,  located  in  areas 
of  easiest  access?  I 


X 


5.1. 2.1. 1.3  FUNCTIONAL  MtOUP 

uaautuB 


Are  functional  groups  set  apart  I 
by  outlining  with  contrasting  lines  J 
which  completely  encompass  the  grouped 


X 


1 


1 
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coworrs _ 

via  CRT  display 

arror  message  If  not  done 
correctly 


Instructor/ student  controls 


DESIGN  CTHEMA 


5. 1.2.1. 1.4  CONSISTENCY 

Is  the  location  of  recurring 
functional  groups  and  individual 
items  siailar  from  panel  to  panel? 

S.  1.2.3  ARRANGEMENT  NITHIN  GROUPS 

Are  controls  and  displays  within 
functional  groups  located  according 
to  operation  sequence  or  function, 
or  both? 

S. 1.3  MOVEMENT  RELATIONSHIPS 

5. 1.3. 1  LACK  OF  AMBIGUITY 

Do  display  indicators  clearly 
and  unambiguously  direct  and  guide 
the  appropriate  control  response? 

Is  the  response  of  the  display 
to  control  movements  consistent, 
predictable,  and  compatible  with 
the  operatcy-’s  expectations? 

3. 1.3.2  TIME  LAS 

Is  the  time  lag  between  the 
response  of  the  system  to  a  control 
input  and  the  display  presentation 
of  the  response,  minimised? 


DESIGN 


COWTROL/DISPLAY  INTEGRATION 
SYSTEM  SEYILLE/8URTEK _ 


DESIGN  CRITERIA 


5. 1  CONTROL /DISPLAY  INTEGRATION 

5.1.1  GENERAL  CRITERIA 

5. 1.1.1.  RELATIONSHIP 

Art  rel at  ion ships  of  control* 
to  their  associated  displays,  and 
displays  to  controls,  looadiatoly 
apparent  to  tha  operator? 

Are  controls  located  adjacent 
to  (normally  under  or  to  the  right 
of)  their  associated  displays  and 
positioned  so  that  neither  the 
control  nor  the  hand  normally  used 
for  setting  the  control  will  obscure 
the  displhy? 

5. 1.1.2  DEB1SN 

Are  control -display  relationships 
apparent  to  the  user  through  proximity, 
similarity  of  groupings,  coding, 
framing,  labeling,  and  similar  tech¬ 
niques? 

5. 1.1.3  COMPLEXITY  AMD  PRECISION 

Is  complexity  and  precisian 
required  of  control  manipulation 
and  display  monitoring  consistent 
with  the  precisian  required  of  the 

system? 


Does  control /display  complexity 
Bitch  tho  capability  of  the  operator 
(in  term  of  discrimination  of  display 
detail),  or  Batch  tha  operator's  eanlpulatlva 
capability  under  the  dyneelc  conditions 
and  environment  In  shlch  hiaaan  perforeance 
Is  expected  to  occur? 


ANALYSIS 


desib*  gnaw 


5.1. 1.4  FCEDSACK 

Is  feedback  on  control  response 
adequacy  providod  os  ropidly  os 
jowiblt? 

Do  critical  control  functions, 
such  as  thoss  ontorod  by  keyboard, 
provide  sdoqusto  feedback  to  tho 
operator  prior  to  entry  to  onsuro 
that  tha  koyod  entry  is,  in  fact, 
errorless  and  the  one  that  the 
operator  desires  to  enter? 

5.1.2  POSITIONAL  RELATIONSHIPS 
5. 1.2.1  FUNCTIONAL  SROUPINB 

Are  functional ly-related 
controls  and  displays  located  in 
oroxiwity  to  one  another — arrange  in 
functional  groups,  e.g.,  power, 
status,  test,  etc.? 

5.1. 2.1.1  FUNCTIONAL  OPOUP 
ARRANGEMENT 

5.1. 2.-1. 1.1  SEQUENCE 

A r#  functionally  related  groups 
of  controls  and  displays  located  so 
as  to  provide  for  left-te-cight 
(preferred)  or  top-to-bottoe  order 
of  use,  or  both? 

S. 1.2. 1. 1.2  ACCESS 


Are  functionally-related  groups 
of  controls  and  displays  which  are  | 
sore  frequently  used,  located  in  areas 
of  easiest  access? 

8.1. 2.1. 1.3  FUNCTIONAL  BROUP 
HARKINS 

Are  functional  groups  set  apart 
>y  outlining  with  contrasting  lines 
4*1 ch  coepletely  oncoapass  the  groups') 


HUMAN  FACT0M5  ANALYSIS 
DESI6N  CHECKLIST 


AREA  VISUAL  DISPLAYS _ SECTION  _£J _ (NIL-STD-H72C) 

SYSTEM  SEVILLE/BUR TEK _  SUBSYSTEM  INSTRUCTOR  STATION  COMPONENT _ 


DESI6N  CRITERIA 


CRITI- 

YES  NO  N/A  UNK  CALITY 


5.2  VISUAL  DISPLAYS 
5.2. X  BENERAL 


COMMENTS 


Are  visual  displays  used  to 
provida  tha  oparator  with  a  elaar 
indication  of  aquipaant  or  systaa 
conditions  for  oparation  undar  any 
avantuality  coaaansurata  with  tha 
operational  and  aaintananca  philosophy 
undar  design? 

5.2. 1.1.  ALERTING/WARMING  RELIABILITY 

Do  alerting/warning  displays 
provida  tha  oparator  with  a  greater 
probability  of  detecting  tha 
triggering  condition  than  noraal 
observation  would  provide  in  tha 
absence  of  the  displays? 


5.2. 1.3.1  CONTENT 


Is  inforaation  displayed  to 
the  operator  liaitad  to  that  tdtich 
is  necessary  to  perfora  specific 
ations  or  to  aake  decisions? 


5.2. 1.3.2  PRECISION 

Is  the  inforaation  displayed 
only  within  tha  liaits  and  precision 
required  for  specific  oparator  actions 
or  decisions? 


5.2. 1.3.3  FORMAT 

Is  inforaation  presented  to  the  X 
operator  in  a  directly  usable  fora? 

Is  the  need  for  transposing,  X 

coaputing,  interpolating, 
or  aentally  translating  into  other 
units  avoided? 


3 

3 


ms  z  of  b 


KSISR  CRITERIA 


CRITI- 

TESJOJ/A.URK  CALITY 


5.2. 1.3.4  REDUNDANCY 

I*  display  redundancy  avoided  X 

except  in  those  circumstances  where 
it  is  needed  to  achieve  reliability?  . 

5.2. 1.3.5  COMBINING  OPERATOR/ 

MAINTAINS*  INFORMATION 

Is  operator  a'.d  maintainor  X 

information  corjined  in  the  same 
display  rnly  when  the  information 
content  and  format  are  well -suited 
to.  and  time  compatible  for,  both 
users? 

5.2. 1.3.4  DISPLAY  FAILURE  CLARITY 

Is  failure  of  a  display  or  its  X 
circuit  immediately  apparent  to  tne 
operator? 

5.2. 1.3.7  DISPLAY  CIRCUIT  FAILURE 

Is  display  circuitry  separate 
from  equipment  it  monitors  such  that 
a  failure  in  the  display  does  not 
cause  a  failure  in  equipment? 

* 

5.2. 1.3.8  UNRELATED  MARKINGS 

Are  trademarks  and  company  X 

names  placed  elsewhere  other  than  on 
the  display  panel  face? 

5.2. 1.3.4  DURATION 

Do  signals  and  display  informa-  x 
tion  have  durations  of  sufficient 
length  to  be  reliably  detected 
under  expected  operator  workload 
and  the  operational  environment?  ! 

5.2.1.3.10  TIMELINESS 

Are  displays  such  as  cathode  X 

ray  tube  displays,  head-up  displays, 
collimated  displays  and  other 
displays  requiring  refreshed  in¬ 
formation  updated  in  a  synchronous 
manner,  where  possible? 


1 


2 


2 


1 


3 


usually,  but  not  always 
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PACE  4  Qf  6 


OESIfll  CRITERIA 


3.2. 1.4.4  SMUPINe 

Ar*  all  displays  nscassary 
support  an  oparator  activity  or 
sequence  of  activities,  grouped 
together? 


to 


oun- 

TES  WO  W/A  m  CAlITT 


cgjprrs 


CRT,  printer,  etc. 


5. 2.1. 4. 7  FUNCTION  AND  SEQUENCE 


Are  displays  arranged  in  relation 
to  one  another  according  to  their 
sequence  of  use  or  the  functional 
relations  of  the  coupon ants  they 
represent? 


X 


5.2. 1. 4. B  FREQUENCY  OF  USE 


Are  displays  thst  are  frequently  X 
used  grouped  together  and  placed  in 
an  optimum  visual  zone? 


5.2. 1.4.9  IMPORTANCE 


2 


Are  important  or  critical  display* x 
located  in  a  privileged  position 
in  the  optimum  projected  visual  zone 
or  otherwise  highlighted? 

3.2.1.4.10  CONSISTENCY 

Are  similar  displays  arranged 
consistently  within  the  assembly  or 
across  similar  assemblies? 


5.2.1.4.11  MAXIMUM  VIEWING 
DISTANCE 

Is  the  viewing  distance  from  X  1 

the  eye  reference  point  of  the 
seated  operator  to  displays 
located  close  to  their  associated 
controls?  (less  than  435mm  (25  in)) 


PESIBI  OtlTEKIA  _ TES 

S.2.1.S  CODING 

5.2. 1.5.1  OBJECTIVES 

Ar*  coding  techniques  twtd 
to  I*cilit«t*i 

■.  discrimination  of  indi¬ 
vidual  display*? 

b.  idsntif ication  of 
functionally  related 
displays? 

c.  Indication  of  relationships 
between  displays? 

d.  idsntif ication  of  critical  X 
information  within  a 
display? 

5.2. 1.5.2  TECHNIQUES 

Arm  displays  codsd  by  color, 
six*,  location,  shapa  or  flash 
coding,  as  applicabls? 

5.2.  1.J5.3  STANDARDIZATION 

Is  coding  within  ths  system 
uniform  and  sstablishsd  by  agrwsmsnt 
with  th#  procuring  activity? 

5. 2. 2. 3  SIMPLE  INDICATOR  LAMPS 

5. 2.2. 3.1  USE 

Ar*  simpl#  indicator  lamps  X 

used  whsn  design  considerations 
preclude  th*  us*  of  1 egend  lights? 

5.2. 2.3.2  SPACING 

Is  th*  spacing  b»tw*on 
adjacent  edges  of  simple  round 
indicator  lamps  sufficient 
to  permit  unambiguous  labeling, 
signal  interpretation^  end 
convenient  bulb  removal? 

5. 2. 2. 3. 3  COOING 

Ar*  simple  indicator  lights 
coded  in  cenforeens*  with  TASK  XI, 
sage,  33,  1472c? 


N/A  UNK  CAL  ITT 


DCSI6N  OtlTOtlA 


YES 


3.2.6  OTHER  DISPLAYS 

5.2. 6.1  GENERAL 

5. 2. 6. 1.1  TYPES 

Where  applicable,  are 
reading  counter*,  printer*,  plotter* 

4 lag*,  optical  projection*,  LED, 
gas  discharge,  liquid  crystal  and 
•l«ctrolumin»*c«nt  display*  umma? 

5.2.6. 1.2  APPLICATIONS 

I.  the  .election  of  the  display* 
eenti oned  in  5.2.6. 1.1  ‘*•*•*2"... 
specific  criteria  a*  per  TABLE  III, 
1472C,  page  357 

5. 2. 6. 2  COUNTERS 

5. 2. 6. 2.1  USE 

Are  counter*  used  for  pre¬ 
senting  quantitative  data  »*en 
a  continuous  trend  indication  is 
not  required  and  when  a  quick, 
precise  indication  is  needed? 

5.2. 6.2. 2  MOUNTING 

Are  counter*  eounted  as  close 
as  possible  to  the  panel  surface 
so  a*  to  eimita  parallax  and 
shadows  and  »axi*i*e  the  viewing 
angle? 

5. 2. 6. 3  PRINTERS 

5. 2. 6.3.1  USE 

Are  printers  used  when  a  visual 
record  of  data  is  necessary  or 
desirable? 

Do  printers  eon for*  to  TABLE  III 
1072C,  page  35. 

5.2.5.3.2  VISIBILITY 

It  printed  sitter  not  hidden, 
msked,  or  obscured  In  •  minor 
that  dots  not  Inpolr  direct  reading? 


NO 


i  !  ! — r 


I 
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CR1TI- 

TES  WO  H/fl  UjjlC  CAL1TY  COWgWTS 


5. 2. 4.3.3  CONTRAST 


Is  a  Minimum  of  73 X  luminance 
contrast  provided  between  tha 
•atari al  and  tha  background  on 
which  it  ia  printad? 

5.2. 6. 3. 4  ILLUMINATION 

A ra  printara  providad  with  in- 
tarnal  illuaination  if  tha  printad 
aattar  ia  not  lagibla  in  tha 
plannad  pparational  aabiant 
anvironmant? 

5. 2. 6. 3.5  TAKE-UP  PROVISION 

la  a  taka-up  davica  for  printad 
aatarial  providad? 

5. 2. 4. 3. 6  ANNOTATION 

Whara  applicable,  ara  printara 
mounted  ao  that  tha  printed  matter 
(a.g.,  paper,  Metallzed  paper) 
may  be  easily  annotated  while 
still  in  tha  printer? 
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MEA  VISUAL  DISPLAYS 
SYSTEM  S£yTU.E/BURT£K 


SECTION  5.2 


DESISN  girgiA 


SUBSYSTEM  STUDENT  STATIC 
OlITI- 

YES  HO  N/A  UNK  CALITY 


{ML.STD-1472C) 
COMPONENT  _ 


r 


COMgNTS 


5.2  VISUAL  DISPLAYS 
5.2.1  BENERAL 

Arc  visual  displays  used  to 
provide  the  operator  with  a  clear 
indication  of  equipment  or  aystefc 
conditions  for  operation  under  any 
eventuality  coeeensurate  with  the 
operational  and  aamtenance  philosophy 
under  design? 

5.2. 1.1.  ALERTINB/WARNINB  RELIABILITY 

Do  alerting/warning  displays 
provide  the  operator  with  a  greater 
probability  of  detecting  the 
triggering  condition  than  noreal 
observation  would  provide  in  the 

absence  of  the  displays? 

* 

3.2. 1.3.1  CONTENT 

Is  information  displayed  to 
the  operator  Halted  to  that  «*ich 
is  necessary  to  perform  specific 
sticks  or  to  eake  decisions? 

3.2. 1.3.2  PRECISION 

Is  the  inf or nation  displayed 
only  within  the  llaits  and  precisian 
required  for  specific  operator  actions 
or  decisions? 

5.2. 1.3.3  FORMAT 

Is  inforaation  presented  to  the 
operator  in  s  directly  usable  fore? 

Is  the  need  for  transposing, 
computing,  interpolating, 
or  sentaliy  translating  into  other 
unite  avoided? 


B-15 


t 
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DESIGN  CRITERIA 


CNITI- 

TES  NO  N/A  Mg  CAL  ITT  COWENTS 


5.2.1. 3.4  NEDUMMNCY 

Is  display  redundancy  avoided  X 
except  in  those  circumstances  where 
it  is  needed  to  achieve  reliability?  . 

5.2. 1.3.5  COMBINING  OPERATOR/ 

MAINTAINS  INFORMATION 

Is  operator  e*«d  maintainor 
information  coOined  in  the  same 
display  rnly  when  the  i nforait i on 
content  and  format  are  well-suited 
to.  and  time  compatible  tor,  both 
user  s? 

5. 2. 1.3.4  DISPLAY  FAILURE  CLARITY 

Is  Failure  of  a  display  or  its 
circuit  immediately  apparent  to  the 
operator? 

5.2. 1.3.7  DISPLAY  CIRCUIT  FAILURE 

Is  display  Circuitry  separate 
from  equipment  it  monitors  such  that 
a  failure  in  the  display  does  not 
:ause  a  failure  in  equipment? 

5.2.1.3.5  UNRELATED  MARKINGS 

Are  trademarks  and  company  X 

names  placed  elsewhere  other  than  on 
the  display  panel  face? 

5.2. 1.3.*  DURATION 


Do  signals  and  display  informa-  X 
tion  have  durations  of  sufficient 
length  to  be  reliably  detected 
under  expected  operator  workload 
and  the  operational  environment? 

5.2.1.3.10  1 INCLINES* 

Are  displays  such  as  cathode  X 
'ay  tube  displays,  head-up  displays, 

.ol 1 i mated  displays  end  ether 
li splays  requiring  refreshed  in¬ 
dention  updated  in  a  synchronous 
tanner,  where  possible? 


B-16 


OCSljg  CTITCTI* 


TgSjPJj/MJIIIC  CAUTT 


Are  the  displays  refreshed  to 
the  dearee  of  timeliness  required 
bv  personnel  in  the  normal  operatinq 
and/or  servicing  modes? 


X 


5.2.1.3.11  ADVISORY  AND  ALERTING 


Do  displays  such  as  multifuncti 
displays,  cathode  ray  tube  displays, 
head-up  diplavs.  collimate  displays 
and  other  visual  display  devices 
which  display  simultaneous  and 
inteorated  information  advise  and 
alert  operating  personnel  to  in¬ 
formation  that  becomes  critical 
within  the  display-^ 


5.2. 1.4  LOCATION  AND  ARRANGEMENT 

9. 2. 1.4.1  LOCATION 

A re  display*  located  and  da-  11 

signed  so  that  thay  way  ba  raad 
to  tha  dagraa  of  accuracy  required 
by  parsonnal  in  tha  noraal 
operating  or  aarwicing  positions 
without  requiring  tha  operator  to 
assume  an  uncomfortable,  awkward 
or  unsafe  position? 

9.2. 1.4.2  ACCESS 

Are  visual  displays  visually  X 

accessible  without  resorting  to  tha 
use  of  ladders,  flashlights  or  other 
special  equipment? 


9.2. 1.4.3  ORIENTATION 

Are  display  faces  perpendi cul ar 
to  the  operator’s  line  of  sisht 
when  feasible? 


Is  parallaK  minimal? 


9.2.1. 4. 4  REFLECTION 


Are  displays  constructed,  arrant 
etd  mounted  to  prevent  reduction 
y*  information  transfer  due  to 
ef lection  of  the  ambient 
nomination  from  the  display  sever? 


X 
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CRITI- 

YES  MO  R/A  UNK  CALITT 


concrrs 


3.2.1. 4.4  SROUFING 

Ara  all  display*  nacasssry  to 
support  an  oporator  activity  or 
sapuanca  o-f  activitias,  Qroupod 
togathar? 

5.2. 1.4.7  FUNCTION  AND  SEQUENCE 

Ara  display*  arrangad  ln  '■•|*tlon 
to  ona  anothar  according  to 
aaquanca  of  usa  or  tha 
relations  o-f  tha  eoaponants  thay 
raprasant? 

S.2.1.4.B  FREQUENCY  OF  USE 

Ara  displays  that  ara  fraquantly 
usad  groupad  togathar  and  placad  in 
an  opt i bus  visual  ton*? 

3.2. 1.4.9  IMPORTANCE 

Ara  iaportant  or  critical  display 
locatad  in  a  privilagad  position 
in  tha  opUau*  projfc-'tad  visual  ton* 
or  otharwis*  highlighted? 

3.2.1.4.10  CONSISTENCY 

Are  siailar  displays  arrangad 
consistantly  within  tha  assaably  or 
across  sisilar  asaaaOl ias? 

3.2.1.4.11  MAXIMUM  VIEWING 

DISTANCE 

Is  tha  v tawing  distanc*  fro* 
tha  ay*  rafartnea  point  of  tha 
saatad  oparator  to  displays 
locatad  clos*  to  thair  associatod 
controls?  Class  than  433**  C23  in)) 


CRT  I  Slide  projection 
ere  close  at  hand 


PgSIft  CTITtKI* 

3.2. 1.5  COTIN# 


YES 


3.2. 1.3.1  OBJECTIVES 

A rm  coding  techniques  used 
to  facilitatei 

s.  di serial net! on  of  Indi¬ 
vidual  displays? 

b.  identification  of 
functionally  related 
di spl ays? 

c.  indication  of  relationships 
between  displays? 

d.  identification  of  critical 
information  within  a 
display? 

5.2. 1.5.2  TECHNIQUES 

Are  displays  coded  by  color, 
size,  location,  shape  or  flash 
coding,  as  applicable? 

5.2. 1«£.3  STANDARDIZATION 

Is  coding  within  the  systee 
uni  fora  and  established  by  agreement 
with  the  procuring  activity? 

5. 2. 2. 3  SIMPLE  INDICATOR  LAMPS 

5. 2.2. 3.1  U#E 

Are  staple  indicator  laape 
used  when  design  considerations 
preclude  the  use  of  legend  lights? 

5.2.2.3.2  SPACING 

Is  the  spacing  between 
adjacent  edges  of  eiople  round 
indicator  laaps  sufficient 
to  permit  unambiguous  labeling, 
signal  interpretation,  and 
convenient  bulb  removal? 

8.2.2. 3.3  COOIN# 

Are  simple  indicator  lights 
coded  in  conformance  with  TABLE  II, 
sage,  33,  1473c? 


I 
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S.2.4  CATHODE  RAY  TUBE  (CRT)  DISPLAYS 

5.2.4. 1  BIBNAL  SIZE 

Is  ths  image  sis*  of  chsrsctsrs 
consistent  with  operator  needs  and 
requirements? 

5. 2. 4. 2  VIEWING  DISTANCE 

Is  the  viewing  distance  consistent 
with  operator  needs  and  requi resents? 

5. 2. 4. 3  SCREEN  LUMINANCE 

Does  the  ambient  illuminance 
contribute  more  than  25X  of  screen 
brightness  through  diffuse  re¬ 
flection  and  phosphor  excitation? 

5. 2. 4. 5  LUMINANCE  RANGE 

Is  the  luminance  range  of 
surfaces  immediately  adjacent 
to  scopes  between  10X  and  1O0X  of 
screen  background  Jumi nance? 

5. 2. 4. 6  AMBIENT  ILLUMINANCE 

Is  the  ambient  illuminance  in 
the  CRT  area  appropriate  for  other 
visual  functions  (e.g.,  setting 
controls,  reading  instruments,  etc) 
but  not  such  that  interference  with 
tne  reading  of  the  CRT  is  imperiled? 

5. 2. 4. 7  REELECTED  GLARE 

Is  reflected  glare  minimised 
by  proper  placement  of  the  scope 
relative  to  the  light  source? 

(are  hoods  and  shields  used?) 

5.2.4.B  ADJACENT  SURFACES 

Are  surfaces  adjacent  to  the 
scope  of  a  dull  matte  finish? 


CHITI- 

TES  HO  N/*  USK  CALITT 
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3.2.6  OTHER  DISPLAYS 

5.2.6. 1  SEfCRAL 

5.2.6. 1. 1  TYPES 

Hhfrt  applicable,  are  direct- 
reading  counters,  printers,  plotters 
flags,  optical  projections,  LED, 
gas  discharge,  liquid  crystal  and 
electroluminescent  displays  used? 

5.2.6. 1.2  APPLICATIONS 

Is  the  selection  of  the  displays 
Mentioned  in  5.2.6. I. I  based  on 
specific  criteria  as  per  TABLE  III, 
1472C,  page  35? 

5. 2. 6. 2  COUNTERS 

5. 2. 6. 2. 1  USE 

Are  counters  used  for  pre-r 
senting  quantitative  data  when 
a  continuous  trend  indication  is 
not  required  and  when  a  quick, 
precise  indication  is  needed? 

5.2.6.2.2  MOUNTING 

Are  counters  Mounted  as  close 
as  possible  to  the  panel  surface 
so  as  to  eieice  parallax  and 
shadows  and  saxiaise  the  viewing 
angle? 

5. 2. 6. 3  PRINTERS 

S.2.6.3.1  USE 

Are  printers  used  when  a  visual 
record  of  data  is  necessary  or 
desirable? 

Do  printers  confers  to  TARE  111 
1072C,  page  35. 

S.M.S.2  VISIBILITY 

Is  printed  fetter  not  MMm, 

■esked,  or  obscured  In  o  mmtr 
that  •  dots  no*  lapalr  direct  reading? 


5. 2.6.3. 3  CONTRAST 


1*  a  minimum  o f  75X  lutintnet 
contrast  provided  between  tha 
•atari al  and  tha  background  on 
■hieh  it  ia  printed? 

5. 2. A. 3. 4  ILLUMINATION 

Aro  printers  provided  with  in¬ 
ternal  illumination  if  the  printed 
Matter  is  not  legible  in  the 
planned  operational  ambient 
environment? 

5.2. 6.3.5  TAKE-UP  PROVISION 

Is  a  take-up  device  for  printed 
material  provided? 

5. 2. 6. 3. 6  ANNOTATION 

Where  applicablef  are  printers 
mounted  so  that  the  printed  matter 
(e.g..  paper,  metalized  paper) 
may  be  easily  annotated  while 
still  in  the  printer? 
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HUNAN  FACTORS  ANALYSIS 
DESIGN  CHECKLIST 


AREA  AUDIO  DISPLAYS 


SECTION  5.3 


SYSTEM  SEVILLE/BURTEK 


SUBSYSTEM 


,  (NIL-5TO-H72C) 
COMPONENT  _ 


OESISjj  CRITERIA 


CRITI- 

YES  HO  N/A  UNK  CALITY 


CCTtCHTS 


5.3  AUDIO  DUPLAYS 
5.3.1  GENERAL 
5.3.1. I  USE 

Are  audio  displays  provided  wheni 

a.  Tha  information  to  bs  pro- 
cassad  is  short,  siapla,  and  transi¬ 
tory,  requiring  immediate  or  time- 
basad  rasponsas? 

b.  Tha  coaaon  aoda  of  visual 
display  is  rastrietad  by  over bur den ingi 
•mb i ant  light  variability  or  limitation 
oparator  aobilityi  dagradation  of 
vision  by  vibration,  high  g-foreas, 
t'.ypoxia,  ar  othar  unvironmentml 
considerations!  or  anticipatad 
oparator  inattention? 

c.  Tha  criticality  of  trans¬ 
mission  rasponsa  makes  supplementary 
or  radundant  transmission  desireable? 

d.  It  is  dasirabla  to  warn, 
alart,  or  cua  tha  operator  to 
subsequent  additional  rasponsa? 

a.  Custom  or  usago  has  created 
anticipation  of  an  audio  display? 

f.  Voica  communication  is 
nacassary  or  dasiraabla? 

5.3. 1.3  BIBNAL.  TYPE 
■ 

Whan  an  audio  presentation  is 
raquirad,  is  tha  signal  prasantad 
in  accordance  with  Tabla  V,  i472c, 
paga  52? 


But  instructor,  call, 
error  in  entry 


help  needed  from  Instructor 
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5.3. 1.3  FALSE  ALARMS 

Docs  the  audio  display  device 
preclude  circuit  false  alarm? 

5.3. 1.5  CIRCUIT  TEST 

Are  audio  displays  equipped  with 
circuit  test  devira*  or  othar  aaans 
of  oparability  tests? 

5.3.2  AUDIO  WARNINGS 


5.3.2. 1  WARNING  SIGNALS 

Ara  audio  signals  provided, 

■a  necessary,  to  warn  parsonnal  of 
i  apart  ding  dangar,  to  alart  an 
operator  to  a  critical  changa  in 
systaa  or  equi  patent  status,  and 
to  raaind  tha  operator  of  a  critical 
action  or  actions  that  aust  b*  taken? 

5. 3. 2. 4  'RELATION  TO  VISUAL  DISPLAYS! 

Whan  usad  in  conjunction  with 
visual  displays,*  ara  audio  warning 
davicas  suppl aaantary  or  supportiva? 

Doas  tha  audio  signal  alart  and 
direct  oparator  at t ant ion  to  tha 
appropriate  visual  display? 

5.3.3  CHARACTERISTICS  OF  AUDIO 
WARNING  SIGNALS 

3.3.3. 1  FREQUENCY 


5.3.3. 1, 1  RANGE 


Is  tha  ranga  of  tha  warning 
signals  batwaan  200  and  S000  ht. 
(prafarably  batwaan  BOO  and  3000  hs.lTl 


CRITI- 
YES  SO  H/A  UNK  CAL ITT 
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errors;  student  needs  help 


EASE  3  QF  3 


DESIGN  CRITERIA 


CRITI- 
A  UNK  CAL ITT 


KCnCNTSI 


S.3.3.2  INTENSITY 

3.3.3.2.1  COMPATIBILITY  NITH 

acoustical  environment 

I*  the  intensity,  duration  and 
source  location  of  audio  el  ares 
and  signal a  compatible  with  the 
acoustical  onvi ronwent  o+ ‘the  intend¬ 
ed  receiver  as  well  as  tho 
r-equi rements  of  other  personal  in 
the  signal  area? 

5.3.3.2. 2  DISCOMFORT 

Is  the  intensity  of  audio  warning 
signals  low  enough  such  that  disco*' 
tort  and/or  "ringing"  ie  not  caused 
in  the  ears  of  listeners? 
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DESIGN  CHECKLIST 


ILLE/BURTEK 


DESIGN  CRITERIA 


SECTION  _M _ (MIL-STD-1472C) 

SUBSYSTEM  INSTRUCTOR  STATION  COMPONENT  _ 

CAIT7. 

YES.NO  N/AUNK  CALITY  COWENTS 


S.4  CONTROLS 
5.4.1  BENERAL  CRITERIA 
5.4. 1.1  SELECTION 

5.4.1. 1.1  DISTRIBUTION  OF  WORK 
.LOAD 

Arc  controls  selected  and  dis¬ 
tributed  so  that  non*  of  tha 
operator's  liebs  are  overburdened? 

5.4. 1.1.5  STOPS 

Are  stops  provided  at  the 
beginning  and  end  of  the  range  of 
control  position  if  the  control 
is  not  required  to  be  operated 
beyond  a  particular  end  position 
or  specified  liait? 

5.4. 1.2.  DIRECTION  OF  MOVEMENT 

5.4. 1.2.1  CONSISTENCY  OF  MOVE¬ 

MENT 

Is  the  direction  of  control 
aoveaent  consistent  with  the  related 
aoveaent  of  an  associated  display^ 
equipaent  coaponent,  or  vehicle? 


very  easy  and  staple  to 
operate 


—  I  CRT  response 


26 


KSI6N  CXITtftjA 


OtlTI- 


tes.no  n/a  wk  caiity 
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S.4  CONTROL* 

5.4.1. 3  ARRANBEHENT  AND  SROUPINS 
3.4.1. 3.1  SROUPINS 

Arc  all  controls  which  function 
in  sequential  operation,  or  which 
operate  together,  grouped  together 
along  with  their  associated  displays? 


5.4. 1.3.2  SEQUENTIAL  OPERATIONS 

Do  controls  which  are  involved 
in  sequential  operations  follow  a 
fixed  pattern? 


3.4. 1.3.3  LOCATION  OF  PRIMARY 
CONTROLS 

Do  the  oost  i sport ant  and  fre¬ 
quently  used  controls  have  a  favora¬ 
ble  position  with  respect  to  ease  of 
use? 


3.4.1. 3.4  CONSISTENCY 

Are  functionally  slollar  or 
identical  pr leery  controls  arranged 
consistently  froa  panel  to  panel 
throughout  the  systes,  equipment, 
etc.? 


3.4.1. 3.7.  »ACINI 

Does  spacing  betws 
cosply  with  Table  VII 
Hil-Std-I472e? 


on  controls 
(page  M)  in 
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5.4. 1.4  CODING 

5.4. 1.4.1  METHODS  AND  REQUIREMENTS 


Where  ceding  of  controls  Is  wood, 
is  it  consistent  throughout  the 
systsw? 


5.4. 1.4.2  LOCATION  CODING 


A re  controls  associstod  with 
sioilar  functions  in  the  saae  rel¬ 
ative  location? 


5.4. 1.5  LABELING  OF  CONTROLS 


Does  control  labeling  confers 
the  criteria  set  forth  in  para¬ 
graph  5.5? 


5.4. l.S  PREVENTION  OF  ACCIDENTAL 
ACTIVATION 


5.4. l.S. 1  LOCATION  AND  DESISN 


Are  controls  designed  and  loca¬ 
ted  so  that  they  are  not  susceptible 
to  accidental  activation? 


5.4.2. 1.2  KEY  OPERATED  SMITOCS 
5.4,2. 1.1  USE 


Are  key  operated  switches  used  to 
■•revent  unauthorised  operation? 
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am 


design  anatiA 

YES  NO 

N/l 

UNK 

CALITY 

5  4  2. 1.2. 2  DIMENSIONS,  DISPLACE¬ 
MENT  AND  RESISTANCE 

Do  th*  diMntiDnt,  rtipltcwiwt, 
and  mi  stone*  o4  key  operated 
switch**  confer*  to  Figure  5,  1472C? 

• 

X 

5. 4. 2. I. 2. 4  MARKING  AND  LABELING 

Do*s  th*  keylock  application 
lnclud*  spproprlst*  positlansl 
Markings  and  1 ab*l s? 

X 

5.4.2. 1.2.3  OTHER  REQUIREMENTS 

Do  k»ys  have  teeth  on  both  edges? 

X 

- 

Is  key  lock  oriented  so  that  the 
key’s  vertical  position  Is  the  off  position? 

X 

Can  the  key  be  roaoved  only  nhen 
the  lock  Is  In  the  off  position? 

X 

Is  activation  of  the  systoo 
accoopHshed  by  turning  the  kqy  In 
a  clockwise  direction? 

X 

* 

5.4. 2. 1*3  DISCRETE  TMUN8NESL 
CONTROLS 

3.4.2. 1.3. t  APPLICATION 

At*  thuabwheel  controls  used 
precis*  nuMberical  Inputs 
ar*  required  on  th*  part  th* 
operator? 

X 

1 

CgtjENTS 


exercise  selection 


v- 


MGE  S 


DCSIW  OUTCTIA 


CIIITI- 

TB.  WO  W/A  UjjK  CALITY  cmrtm 


3.4.2. 1.3,2 


Arc  position*  around  the 
circumference  of  discrete  thumb¬ 
wheel  controls  provided  with  a 
concavo  surface  or  separated 
by  a  high-friction  area  whieh  is 
raised  free  the  periphery  of  the 
thumb -wheel? 

Do  thumbwheels  not  preclude 
viewing  the  digits  within  30  degrees 
viewing  angle  to  the  left  and  right 
of  a  perpendicular  to  the  thumb¬ 
wheel  digits? 

5.4.2.1.3.3  CODING 

Ar*  thumbwheel  controls  coded 
by  loction,  labeling,  and  color? 

If  used  as  input  devices,  ar* 

OFF  and  ON  positions  color  coded 
to  permit  a  visual  check  that  the 
digits  have  been  reset  to  their 
normal  positions? 

3.4.2. 1.3.4  DIRECTION  OF  HOVEHENlj 

Does  moving  the  thumb wheel  edge 
forward,  or  upward,  or  to  the  right 
increase  the  setting? 


S.4.2.1.3.3  NUMERALS 

3.4.2. 1. 3.3.1  EXTERNAL  LUMINANCE 


Are  digits  bold,  black  numerals 
engraved  on  a  light  (or  white) 
thumbwheel  background? 

Is  the  helght-to-stroke  width 
ratio  approximately  10:1? 


decreases  setting 


whitt  on  black 
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8.4.2. 1.3.4  VISIBILITY 


Dun  thuabwheel  dMign  p*r*it  x  1 

viMii.g  od  inline  digital  read- 
fcxit  drew  all  operator  positions? 

8.4.2. 1.3.7  DIMENSIONS 

Do  thuab wheel  control  dieenaiona  X  1 

condor*  to  the  criteria  oot  dorth 
in  Figure  4,  1472.  page  77? 


8.4.2. 1.3.8  RESISTANCE 

la  control  reaiatance  elaatic?  x  1 

Doea  reaiatance  build  up  and  X  1 

then  decree**  aa  each  detent  ia 

approached  ao  that  the  control  snap* 
into  poaition  without  at opping  be¬ 
tween  adjacent  detente? 

8.4.2. 1.3.4  SEPARATION 

Doea  aeparation  between  ad-  X  1 

jacent  edge*  od  thuab wheel  control* 
candor*  to  the  criteria  in  Figure 
4.  1472c  and  auddicient  to  pre¬ 
clude  accidental  activation 
od  adjacent  control*  during  noreal 
setting? 


8.4.3  LINEAR  CONTROLS 

8.4.3. 1  DISCRETE  LINEAR  CONTROLS 

8.4.3. 1. 1  RUSH  BUTTONS  (FINOER 
OR  HAND  OPERATED) 

8.4.3. 1. 1. t  USE 

Are  push  button  used  «d»*n  X  1  Instructor  consol*  switches 

a  control  or  an  array  od  controls 
ia  needed  dor  *o went ary  contact 
or  dor  activating  a  locking 
circuit,  particularly  In 
high-dreguency-od-nie*  situations? 
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S.4.3.1.4  T008LE  MITCH  CONTROLS 


S. 4. 3.1. 4.1  USE 

Arc  toggle  switches  used  lor 
■unction*  which  require  two  discrete 
position*  or  where  apace  limitation* 

are  tevere? 

X 

5. 4. 3. 1.4. 2  ACCIDENTAL  ACTIVATION 

When  the  prevention  o f  acciden- 
.al  activation  1*  o f  primary 
aportance  (l.e. (  critical,  dangerous, 
yr  hazardoua  condition*  would  re*ult) 
•re  channel  guard*,  1 if t-to-unlock 

M>i tches,  or  other  equivalent  pre¬ 
vention  mechanism*  provided? 

X 

Is  safety  or  lock  wire  not  used? 

I 

If  a  cover  guard  1*  u*ed,  doe* 
ts  location  interfere  with  the 
operation  of  the  protected  device 
v  adjacent  control*? 

X 

5. 4. 3. 1.4.3  DIMENSIONS, RESISTANCE 
DISPLACEMENT,  AND 
SEPARATION 

Do  dimension*,  resistance*, 
displacement*,  and  separation*  between 
adjacent  edge*  of  toggle  switches 
conform  to  the  criteria  set  forth 
m  Figure  13,  1472c,  page  W? 

X 

Can  toggle  switches  he  stopped  a*1y 
at  moorlcal  positions? 

8.4.3.  1.4.4  POSITIVE  IMICATION 

I 

1*  on  indication  of  control 
activation  provided  (e.g. ,  snap 
feel,  audible  click,  associated  or 
ntegral  light!? 

X 

1  I  computer  cabinet 


1  I  not  necessary 


1 


1 


1 


'snip  fee?"  and  "click 
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5.4.3. 1.4.S  ORIENTATION 

Are  toggle  switches  vertically 
orisntsd  with  OFF  in  the  down  posi¬ 
tion? 

X 

1 

Is  horixontal  orientation 
and  actuation  used  only  For  com¬ 
patibility  with  the  controlled 
Function  or  equipment  location? 

X 

S. 4. 3. 1.4  ROCKER  SWITCHES 

5.4. 3.1. 4.1  USE 

Are  rocker  switches  used  in 
lieu  oF  toggle  switches  For  Functions 
which  require  two  discrete  positions? 

X 

1 

Are  rocker  switches  used  where 
toggle  switch  handle  protuslons 
might  snag  the  operator's  sleeve  or 
phone  cord,  or  where  there  It  In¬ 
sufficient  panel  space  for  separate 
labeling  of  switch  positions? 

X 

S.4.3.1.4.2  ACCIDENTAL  ACTIVATION 

Are  channel  guards  or  equi¬ 
valent  protective  measures  used  when 
the  prevention  of  accidental  activa¬ 
tion  Is  of  primary  Importance  (e.g., 
critical,  dangerous  or  hazardous 
conditions  would  result? 

X 

1 

5.4. 3.1. 4.3  POSITIVE  INDICATION 

Is  sn  indication  of  control 
activation  providod  <a.g.,  snap 

Fssl i  audiblo  click,  associatod 
or  intsgrsl  light)? 

X 

1 
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COWCNTS 


power  supply 


not  necessary 


click 


•*.  •.  ft??.-* 


DfSIBI  CRITERIA, _ _ — 

5.4.3. 1. *.4  PXWP»IONS,WEBIiT<>Ma 
DISPLACEHENT,  PND 
SEPARATION 

Do  diassnsions,  rt»i»t»ne»», 
l .placements,  and  »ep.r at iPQ»b*~ 
Mf,  center*  of  rocker  .witche. 
onf ore  to  the  criteria  in  Fipure 
5,  1472c,  P*9«  74? 

Don  resistance  gradually 
ncr».»»,  and  than  drop  •*>•"  tha 
witch  anao*  into  ooaition? 

Can  the  switch  be 
only  at  the  required  poiltlonsT 

5.4.3. 1. *.*  ORIENTATION 

Where  practicable,  ere  rocker 
witches  Mounted  vertically? 

Does  activation  of  the  upper 
,ing  turn  the  equipeent  or  component 

m? 

Ie  hori tonal  orientation  of 

unction  or  equipeent  location 

5.4.3. 1. *.7  COLOR  AND  ILLUHINATXC 

Are  alternatecolor.  used  to 
(•note  the  ON  and  OFF  position,  of 
,  rocker  switch? 

.-.■yfsrrwsaasr— 

tl  Uclllt.t.  ...Itlv. 
of  current  switch  position? 


OUTI- 

TES  WO  mm  CAim 


MfiE  10  OF  10 


COWPjTS 


PEsiBi  eumik 


am- 

res  no  m  jjwc  cauty 


nst  t  OF  10 


COtgWTS 


S.4  CONTROLS 

5.4. 1.3  ARRANGEMENT  AND  0ROUPIN6 
5.4.1. 3.1  SR0UPIN8 

Ar#  all  controls  which  Function 
in  ssquontial  operation,  or  which 
operate  together,  grouped  together 
along  with  their  associated  displays?  j 


5.4. 1.3.2  SEQUENTIAL  OPERATIONS 


Do  cantrols  which  are  involved 
in  sequential  operations  Fallow  a 
Fixed  pattern? 


1  I  generally 


5.4. 1.3.3  LOCATION  OF  PRIMARY 
CONTROLS 

e 

Do  the  eost  important  and  Fre-  X 
quently  used  controls  have  a  Favora¬ 
ble  position  with  respect  to  ease  oF 
use? 


5.4. 1.3.4  CONSISTENCY 


Are  Functionally  similar  or 
identical  primary  controls  arranged 
consistently  From  panel  to  panel 
throughout  the  system,  equipment, 
etc.? 


5. 4. 1 . 3. 7. 


PACINS 


Does  spacing  between  controls 
comply  with  Table  VII  (page  AS)  in 
Hi 1-Std- 1472c? 


5*4. 1.4  COD I NO 

5.4. 1.4.1  METHODS  AND  REQUIREMENTS 

Where  cod  ini]  of  control*  1*  u«*d 
1*  it  con*i*t*nt  throughout  tho 

system? 


5.4. 1.4.2  LOCATION  CODING 

Aro  control*  ***oci«t*d  with 
similar  function*  in  th*  mmo  rsl- 
•tiv*  location? 


5.4.1. 5  LABELING  OF  CONTROLS 

Dooa  control  laboling  confo r* 
th*  criteria  **t  forth  in  para¬ 
graph  5.5? 


5.4. l.B  PREVENTION  OF  ACCIDENTAL 
ACTIVATION 

5.4. 1.8.1  LOCATION  AND  DESIBN 

Ar*  control*  d**ign*d  and  loca¬ 
ted  *u  that  th*y  ar*  not  *u*c*ptibl* 
to  accidental  activation? 


5.4.2. 1.2  KEY  OPERATED  SNITCHES 
5.4. 2.1.1  USE 

Ar*  key  operated  switch**  u**d  to 
v event  unauthorised  operation? 


.  '4  »  4*?»WrtL> 
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9.4.2. 1.2  DIMENSIONS,  DISPLACEMENT 
AND  RESISTANCE 

Do  the  diMMioni,  dliplwwiwt, 
and  resi stance  o 4  key  operated 
switches  conform  to  Figure  5,  1472C? 


9.4. 2.1. 4  NARKING  AND  LABELING 

Doaa  the  keylock  application 
include  appropriata  positional 
markings  «..J  1 «i»5.  -? 


9.4.2. 1.2.9  OTHER  REQUIREMENTS 

Do  keys  have  teeth  on  both  edges? 

Is  key  lock  oriented  so  that  the 
key's  vertical  position  Is  the  off  position? 

Can  the  key  be  removed  only  when 
the  lock  Is  In  the  off  position? 


Is  activation  of  the  systae 
accomplished  by  turning  the  key  In 
a  clockwise  direction? 


9.4.2. 1.3  DISCRETE  THUHBMEEL 
CONTROLS 

9.4.2. 1.3. 1  APPLICATION 

Ara  thumb wheel  controls  used 
•Wtera  precise  numberical  inputs 
ara  required  on  tha  part  tha 
operator? 


component  selection 
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3.4.2. 1.3.2  SHARE 


TES 


CRITI- 
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firm  positions  around  the 
eircumf erence  of  discrete  thumb¬ 
wheel  controls  provided  with  s 
concsvs  surface  or  separated 
by  a  high-friction  area  which  is 
raised  from  the  periphery  of  the 
thumb -wheel ? 

Do  thumbwheels  not  preclude 
viewing  the  diaits  within  30  degrees 
viewing  angle  to  the  left  ard  riaht 
of  a  perpendicular  to  the  thumb¬ 
wheel  digits? 


S. 4. 2. 1.3.3  CODING 


Are  thumbwheel  controls  coded 
by  loction,  labeling,  and  color? 


X 


If  used  as  input  devices,  are 
OFF  and  ON  positions  color  coded 
to  permit  a  visual  Chech  that  the 
digits  have  been  reset  to  their 
normal  positions? 

■a 

5.4.2. 1.3.4  DIRECTION  OF  M0VE1CN1 

Does  moving  the  thumbwheel  edge 
forward,  or  upward,  or  to  the  right 
increase  the  setting? 

5.4.2. 1.3.5  NUMERALS 

5.4.2. 1.3.3. 1  EXTERNAL  LUMINANCE 

Are  digits  bold,  black  numerals 
engraved  on  a  light  (or  white) 
thumbwheel  background? 

Is  the  height-to-stroke  width  j 

ratio  approximately  10:1?  * 


t 
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coworrs 


decreases  setting 


white  on  black 


criti- 

YES  WO  m  UjjjC  CAL1TY  CtttOfTC 


5.4.2. 1.3.*  VISIBILITY 

Dues  thumbwheel  dMign  permit 
viewii.q  of  inline  digital  read¬ 
out  dree  all  operator  position*? 

3.4.2. 1.3.7  DIMENSIONS 

Do  thumbwheel  control  dimension* 
conform  to  the  criteria  set  forth 
in  Figure  t,  1472.  page  77? 


5. 4. 2. 1.3.8  RESISTANCE 

Is  control  resistance  elastic? 

Does  resistance  build  up  end 
then  decrease  as  each  detent  is 
approached  so  that  the  control  snaps 
into  position  without  stopping  be¬ 
tween  adjacent  detents? 

5.4.2. 1.3.9  SEPARATION 

Does  separation  between  ad¬ 
jacent  edges  of  thumbwheel  controls 
conform  to,  the  criteria  in  Figure 
6,  1472c  and  sufficient  to  pre¬ 
clude  accidental  activation 
of  adjacent  controls  during  normal 
setting? 


5.4.3  LINEAR  CONTROLS 

3.4.3. 1  DISCRETE  LINEAR  CONTROLS 

5.4.3. 1 . 1  PUSHBUTTONS  (FINQER 
OR  HAND  OPERATED) 

5.4. 3.1. 1.1  USE 

Are  push  button  used  when 
a  control  or  an  array  of  controls 
is  needed  for  Momentary  contact 
or  for  activating  a  locking 
circuit,  particularly  in 
high— frequency— of -use  situations? 


studtnt  consol*  switches 


CWTI- 


DESI6N  CWTEWA 

YES  NO  N/A  UNK 

CAL  ITT 

conorrs 

S. 4.3.1. >.2  IHAK 

Arm  push  button  surfaces 
concav*  (indented)  so  os  to  fit 
the  finger? 

X 

1 

not  necessary 

Does  the  surface  provide 
a  high  degree  of  frictional 
resistance  to  prevent  slipping? 

X 

1 

5.4.3. 1.1.3  POSITIVE  INDICATION 

Does  control  activation  produce 
a  positive  indication  of  that  aeti- 
vat ion  (e.g.,  snap  feel,  audible 
click,  or  integral  light)? 

X 

1 

•click" 

3.4.3. 1. 1.4  CHANNEL  OR  COVEA 
BOARD 

Is  a  channel  or  cover  guard 
used  when  it  is  isperative  to  pre¬ 
vent  accidental  activation  of  the 
controls? 

< 

1 

X 

Do  cover  guards.  In  the  open 
position,  not  Interfere  with  operation 
of  the  protected  device  or  adjacent  control sT 

1 

I 

I 

i 

X 

- 

5.4.3. 1.1.3  DIMENSIONS,  RESISTANCE 
DISPLACEMENT,  AND 
SEPARATION 

Do  push  button  dimensions, 
resistances,  displacements,  and 
separations  confers  to  the  criteria 
set  forth  in  Figure  11,  1472c,  page 

SS? 

X 

! 

1 

% 

12 
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DESIGN  CXI 


lihi 


YES  NO 


CXITI- 


/AUNKCALITY 


concurs 


5.4.3. 1.4  TOSQLE  SWITCH  CONTROLS 

5. 4. 3.1. 4. 1  USE 

Arc  toggle  switches  used  for 
functions  which  require  two  discrete 
oositions  or  where  space  limitations 

are  severe? 

5. 4. 3. 1.4. 2  ACCIDENTAL  ACTIVATION 

When  the  prevention  of  acciden¬ 
tal  activation  is  of  primary 
importance  (i.e.,  critical,  dangerous, 
or  hazardous  conditions  would  result) 
are  channel  guards,  lif t-to— unlock 
switches,  or  other  equivalent  pre¬ 
vention  mechanisms  p  ovided? 

Is  safety  or  lock  wire  not  used? 

If  a  cover  guard  is  used,  doas 
its  location  interfere  with  the 
operation  of  the  protected  device 
or  adjacent 'controls? 

f. 4. 3. 1.4.3  DIMENSIONS, RESISTANCE 
DISPLACEMENT,  AND 
SEPARATION 


Do  dimensions,  resistances, 
displacements,  and  separations  between 
adjacent  edges  of  toggle  switches 
conform  to  the  criteria  set  forth 
in  Figure  13,  1472c,  page  737 

Can  toggle  twitches  be  stopped  only 
st  numerical  positions? 

5.4.3. 1.4.4  POSITIVE  INDICATION 

Is  on  Indication  of  control 
activation  provided  <e.g.,  snap 
feel,  audible  dick,  associated  or 
integral  light)? 


3 


DCSICW  gngM 


5.4.3. 1.4.3  ORIENTATION 

A re  toggle  Mitchci  vertically 
oriented  with  OFF  in  the  down  posi¬ 
tion? 

Is  horizontal  orientation 
and  actuation  used  only  For  com¬ 
patibility  with  the  controlled 
Function  or  equipment  location? 


5. 4. 3. 1.4  ROCKER  SWITCHES 

5. 4. 3.1. 4.1  USE 

Are  rocker  ewi tehee  used  in 
lieu  oF  toggle  switches  For  Functions 
which  require  two  discrete  positions? 

Are  rocker  switches  used  where 
toggle  switch  handle  protrusions 
might  snag  the  operator's  sleeve  or 
phone  cord,  or  where  there  Is  In¬ 
sufficient  panel  space  for  separate 
laDei luy  wf  j.i Luh  pcsl tl Pns ? 

3.4.3. 1.4.2  ACCIDENTAL  ACTIVATION 

Are  channel  guards  or  equi¬ 
valent  protective  measures  used  when 
the  prevention  of  accidental  activa¬ 
tion  Is  of  primary  Importance  (e.g., 
critical,  dangerous  or  hazardous 
conditions  would  result)? 

5.4.3. 1.4.3  POSITIVE  INDICATION 

Is  an  indication  of  control 
activation  provided  (0.9.,  snap 
Fool,  audiblo  click,  associated 
or  integral  light!? 
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3.4.3. 1.4.4  DIMENSIONS, RESIST* 
DISPLACEMENT,  AND 
SEPARATION 


Do  dimensions,  rttiittncn, 
displacements,  and  separations  be¬ 
tween  can tars  of  rockar  switches 
conform  to  the  criteria  in  Figure 
15,  1472c,  page  44? 

Does  rasi stance  gradually 
incraasa,  and  than  drop  whan  tha 
switch  snaos  into  oosition? 

Can  tha  switch  be  stopped 
only  at  the  required  positions? 

5.4.3. 1.4.4  ORIENTATION 

Where  practicable,  are  rockar 
switches  mounted  vertically? 

Does  activation  of  tha  upper 
wing  turn  tha  equipment  or  component 
on? 

Is  hori zonal 'orientation  of 
rocker  switches  used  only  for 
compatibility  with  tha  controlled 
function  or  equipment  location? 

5.4.3. 1.4.7  COLOR  AND  ILLUMINATI! 

Are  alternate  colors  used  to 
ov..ctr  the  ON  and  OFF  positions  of 
a  rocker  suite.}.? 

Is  alternate  illumination  of 
either  the  ON  or  OFF  positions  used 
to  facilitate  positive  recognition 
of  current  switch  position? 
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AREA  LABELING _ ; _  SECTION  5-5 _ (NIL-STD-U72C) 

SYSTEM  SEVILLE/BURTEK _  SUBSYSTEM _ COMPONENT 

CRITI- 


DESIGN  CRITERIA  YES  NO 

N/A  UNX  CALITY 

COWCNTS 

S.S  LABELING 

5.5.1  SENERAL 

5.5. 1.1  APPLICATION 

Are  labels,  legends,  placards, 
signs,  or  Markings  provided  where 
personnel  oust  identify,  interpret, 
or  follow  procedures  or  avoid 
hazards? 

* 

2 

S.S. 1.2  LABEL  CHARACTERISTICS 

Are  label si 

accurate  in  their  indorsation? 

X 

2 

consistent  with  tine  available 
for  recognition  or  other 
responses? 

X 

1 

readable  at  reasonable  distance? 

X 

1 

properly  illuninated  and  colored? 

X 

1 

consistent  with  criticality  of 
function  labeled? 

X 

1 

consistent  within  and  between 
systee  components  and  subsystems? 

X 

1 

5.5. 1.5  PROTOTYPE  AND  PRODUCTION 

EQUIPMENT  LABELS 

Are  label*  on  prototype  easily 
en«l  eieply  affined  so  that  they  can 
be  altered,  and  reoovod  if  design 
changes  occur? 


M _ 


(VtjCW  \l- 


pm 


dow  arrow 

YgS 

Jfi. 

M 

UWC 

CMTI- 

CAirnr 

5.5.2  ORIENTATION  AM)  LOCATION 

5.5.2. 1  ORIENTATION  * 

A re  libtli  and  information  on 
thorn  or ion tod  horisonally  oo  that 
thoy  can  bo  road  quickly  and  oaaily 
fora  loft  to  right? 

X 

2 

5. 5. 2. 2  LOCATION 

Aro  labols  placed  on  or  vary  no or 
tho  itooo  which  thoy  identify? 

X 

2 

Ar«  label*  placed  so  no  other 

Information  1*  hidden! 

X 

1 

Are  labels  placed  so  controls 
do  not  obscure  label  Information! 

X 

1 

5.5. 2.3  STANDARDIZATION 

Aro  labels  located  in  a  con- 
si  stent  wen nor  though out  tho  equip¬ 
ment  and  system? 

X 

2 

5.5.3  CONTENTS 

5.5.5. 1  EQUIPMENT  FUNCTIONS 

Do  labols  primarily  describe  tho 
functions  of  equipment  items? 

X 

2 

5. 5. 3. 2  ASSREVIATIONB 

Aro  abbreviations  used  on  labels? 

X 

l 

If  abbreviations  are  used,  de 
they  conform  to  military  standards? 

X 

— 

5. 5. 3.3  IRRELEVANT  INFORMATION 

Does  only  relovant  Informa¬ 
tion  appear  on  labels  or  placards! 

X 

1 

COWCTTS 


generally,  yes 


Bgsiffi  angw _ 

S.S.A.2.2  SIMPLICITY 

Do  control  and  display  labels 
convey  verbal  meaning  in  a  direct 
and  unambiguous  manner? 

Do  they  use  simple  words  sod 
phrases? 

3. 5. 6. 2. 3  FUNCTIONAL  LABELING 

Ars  controls  and  displays 
lab* lad  according  to  thair  function, 
according  to  the  following  critoriai 

ara  dissiailar  naaas  usad  for 
diffarant  controls  and  displays? 

ara  i nstruwants  labalad  in  ter  a* 
of  what  is  baing  measured  or 
control lad,  and  in  taros  of 
tha  purposa  and  use  by  tha 
operator? 

does  control  labeling  indicate 
functional  result  of  a  control 
oovwmcr.t? 


whan  applicable,  ara  appropriate 
labels  usad  to  indicate  the 
functional  relationships  between 
controls  and  displays? 

3. 3. 4. 2. 4  LOCATION 

Nhen  applicable,  do  control  and 
display  labels  seat  tha  following 
criteriai 


is  ease  of  control  operation 
given  priority  over  visibility 
of  control  position  labels? 

ara  labels  placed  over  the 
controls  and  displays  they 
describe? 

are  labels  usad  to  identify 
functionally  grouped  controls 
and  displays? 

is  label  location  unifora 
throughout  the  oystoo  and 
subsystems  uni fora? 
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AREA  WORKSPACE  DESIGN  REQUIREMENTS  SECTION  _ (NIL-STD-1472C) 

SYSTEM  SEVILLE/8URTEK _ _  SUBSYSTEM _ COMPONENT _ 


DESIGN  CRITERIA 


S.7  WORKSPACE  DESIGN  REQUIREMENTS 

5.7.1  BENERAL 

5.7. 1.1  KICK  SPACE 

Arc  cabinets,  consol  as,  and  work 
surfaces  that  require  an  operator 
to  stand  or  sit  close  to  their  front 
surface  provided  with  a  kick  space 
at  the  base  at  least  100  aw  <4  in. ) 
deep  and  100  aa  (4  in.)  high? 

5.7.2  STANDING  OPERATIONS 

5.7.2. 1  WORK  SURFACE 


CRITI- 

YES  NO  N/A  UHK  CALITY 


COMMENTS 


3-D  modules.  Instructor 
student  consoles 


Are  work  surfaces  which  asist  X 

support  Job  instruction  manuals, 
worksheets,  etc.  *15  ♦/-IS  aw 
(34  ♦/-.A  in.)  above  the  floor? 

5. 7. 2. 2  DISPLAY  PLACEMENT,  NORMAL 

Are  visual  displays  mounted  on  X 

vertical  panels  and  used  in  nor sal 
equipment  operations  placed  between 
1.040  a  (41  in.)  and  1.7S0  a  <70  an.) 
above  the  standing  nurface? 

5. 7. 2. 3  DISPLAY  PLACEMENT,  SPECIAL 


1  diesel,  radar 


1 


Are  displays  requiring  precise  end 
frequent  reading  placed  between 
1.270  «  (50  in.)  end  1.450  a  (45  In.) 
above  the  stending  surface? 

S.7.2.4  CONTROL  PLACEMENT,  NORMAL 


Are  controls  mounted  on  vertical 
surfaces  and  used  in  normal  equip sent 
operations  located  between  E40  aa  and 
1 .750  a  <34  and  70  in.)  above  the 
standing  surface? 
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DESIGN  arrow* 

YES  NO 

m 

UNK 

CALITY 

COMMENTS 

3.9.1.*  MALFUNCTION  IDENTIFICATION 

Does  equipment  design  Facilitate 
apid  and  positive  fault  detection 
ine£  isolation  of  defective  i tees  to 
permit  their  prosit  removal  and 
-eplacement? 

X 

though  doubtful 

5.9. 1.7  ASSEMBLY  AND  DISASSEMBLY 

Does  equipment  design  facilitate 
assembly  and  disassembly? 

X 

2 

5.9. 1.9  FOOLPROOF  DEE ION 

Have  provisions  been  made  to 
preclude  improper  mounting  and  in¬ 
stallation  of  parts? 

X 

Have  the  following  provisions 
seen  accomplished! 

a.  Physical -measures  to 
preclude  interchange  of  units  or 
:omponents  of  a  same  or  similar  form 
:hat  are  ndt  in  fact  functionally 
interchangeable? 

X 

b.  Physical  measures  to  pre- 
:lude  improper  mounting  of  units  or 
components? 

X 

c.  Measure  (e.g.,  coding)  to 
facilitate  identification  and  inter¬ 
change  of  interchangeable  units  or 
components? 

X 

d.  Measures  <e.g.(  alignment 
jins)  to  facilitate  proper  mounting 
of  units  and  components? 

X 

1 

e.  Measures  to  insure  that 
dentif ication,  orientation,  and 
alignment  provisions  include 
ables  and  connecters? 

X 

1 

3.9.2  MOUNT INS  OF  ITEMS  WITHIN  UNITS 


5.9. 2.1  USE  OF  TWO-DIMENSIONAL 

SURFACE 

At*  part*  Mounted  in  an  orderly 
array  on  a  "two-diaonsional *  surface 
rather  than  "stacked*'  one  on  another 
(i.e.f  a  loner  layer  should  not 
support  an  upper  layer)? 

5.9.2. 2  SIMILARITY 

Are  iteas  of  the  saae  or  siallar 
fora,  but  different  functional 
properties.  Mounted  aith  a  standard 
orientation  throughout  the  unit? 

Are  these  iteas  readily  identi¬ 
fiable  and  distinguishable,  and 
not  physically  interchangeable? 

5. 9. 2. 3  DELICATE  ITEMS 

Are  delicate  iteas  located 
or  guarded  so  that  they  will  not 
be  susceptible  to  daaage  while 
the  unit  is  being  handled  or  Main¬ 
tained? 

5.9.3  ADJUSTMENT  CONTROLS 
5. 9. 3.1  GENERAL 

Are  controls  required  for 
maintenance  purposes  In  compliance 
with  basic  control  design  require¬ 
ments  In  5.4  and  labeling  require¬ 
ments  In  5.5? 

5. 9. 3. 1.1  CALIBRATION  ADJUSTMENTS 

Are  Mobs  used  In  preference 
to  screwdriver  adjustments  whenever 
frequent  adjustment  must  be  made? 


oesiw  dm sir 


5.9.4  ACCESSIBILITY 

5.9.4. 1  STRUCTURAL  MEMBERS 

Are  structural  aMbtri  of  units 
or  chassis  parts  located  so  as 
not  to  prsvont  accass  to  or  roooval 

u-f  iteos? 


Arc  rcplacstblc  ttas  Mounted  In  a 
inner  which  will  sake  thaw  easy  to  ranovi? 


CRITI- 

TES  WO  M/A  Uhtt  CA1ITY 
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Where  accessibility  depends 
upon  roooval  of  panels,  cases,  and 
covers,  have  oeasures  been  taken  to 
insure  that  such  iteos  are  not 
blocked  by  structural  oeabers 
or  other  iteos? 

5. 9. 4. 2  LARGE  ITEMS 

s 

Arc  large  1 taws  which  arc  difficult 
to  ranovt  Mounted  to  that  they  will  allow 
convenient  access  to  other  Itwnt 


5.9. 4. 3  USE  OF  TOOLS  AMO  TEST 
EQUIPMENT 

Are  check  points,  adjustaent 
points,  test  points,  cables,  con¬ 
nectors,  and  labels  accessible 
and  visible  during  oaintenence? 

Has  sufficient  space  been 
provided  for  the  use  of  test 
equipoent  and  other  required 
tools  uithout  difficulty  or  hasai  d? 


for  nost  part,  yes,  but 
sows  components  arc  difficult 
to  get  at 


1  backplane  arrangawent 
difficult  to  service 


see  5.9. 4.1 


for  nost  part 


X  — 


ncsiai  anna 


CHU¬ 
TES  WO  jl/A  UjjjC  CALITY 


COWCKTS 


8.9.4. 4  REAR  ACCESS 


Is  sliding,  rotating  or  hingod 
oq-  poont  to  which  rosr  sc csss 
is  roquirod  from  to  opon  or  rotsto 
▼wily  snd  remain  in  sn  opon  position 
without  boing  support od  by  hand? 


X 


Has  roar  accoss  also  boon  pro-  X 
vidod  to  plug  cennoctors  except 
whoro  procludod  by  any  othor 
operational  roquirswonts? 


5. 9. 4. 8  RELATIVE  ACCESSIBILITY 


Havo  i taws  wost  critical  to 
system  operation  and  which  roquiro 
rapid  maintenance  boon  wads  wost 
accossiblo? 

8. 9. 4. 4  H I BH-FA I LURE-RATE  ITEMS 


Are  high-failure-rate  itows 
accossiblo  for  roplaconont  without 
noving  non— failed  parts? 


Are  those  roplaconont  itows 

rowovabls  with  cowwon  hand  tools 
and  simple  handling  oquipwont? 

5.9.4. 7  SKILLS 


1  not  always,  2-D/3-D  hookup 
panel  on  diesel,  for  example 


though  doubtful.  In  cat*  of 
computer  components 


Does  access  to  Item  maintained 
by  one  technician  allow  critical  equipment 
maintained  by  another  technician  to  remain 
In  place? 


X 


1 


B-58 


--  -  C^s-te-v- 


ill? 
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CRITI- 

YES  WO  K/A  UWK  CALITY  COUCKTS 


3.?.?  ACCESS  OPEN I NOS  AND  COVERS 

S.?.?.l  APPLICATION 

Mm  an  accasa  baan  provided 
whenever  frequent  Maintenance 
operations  require  rewoving  a 
caaa  or  covering,  opening  a  lilting, 
or  diaaantiing  an  it—  of  aquipaant? 

5. ?. a. 2  SELF-SUPPORT I NO  COVERS 

Ara  accaaa  covara  that  ara  not 
coaplataly  removable.  aalf-aupporting? 

Ara  accaaaaa  (and  covara)  daveid 
of  aharp  adgaa  to  praeluda  hand 
injury  and  Clothing  da— ge? 

5.V.V.3  LABELING 

Ara  accaaaaa  labalad  with 
noeencl ature  for  itaaa  viaibla 
or  accaaaibla  through  it? 

Arp  accaaaaa  labalad  with  warn¬ 
ing  signs,  advising  of  any  hazards 
aai ating  bayond  tha  accaaa  and 

stating  nacaaaary  pracaution? 

0 

Ara  warning  noticas  claar, 
diract,  and  attantion-gatting? 


1  |  except  for  5. 9. 4. 4 


5.?. 13  CONDUCTORS 

S.b.13.1  CODING 

Ara  cablas  containing  indivi¬ 
dually  inaulatad  conductors 
with  a  co— on  ahaath.  codad? 

S.t.13.2  CABLE  CLAMPS 


Ara  long  conductors,  bundles, 
or  cables,  internal  to  eguipeentr 
secured  to  tha  aquipaant  chassis 
by  — ans  of  claops  unless 
contained  in  wiring  ducts  or  cable 
retractors? 


MGE  8 


C8ITI- 
/*  UWK  CAL TTY 


cawpfts 


5. 9. 13.3  LENBTM 

Are  cables  long  enough  so  that 
••eh  functioning  unit  can  be 
chKkwl  in  a  convenient  place? 

5.9. 13.4  LOCATION  OF  TEST  CABLES 

IF  test  cable#  oust  terminate 
on  control  and  display  panel s,  are 
test  receptacles  located  so  that 
the  test  cables  will  not  interfere 
with  controls  and  displays? 

5.9. 13.5  ACCESS 

Are  cables  routed  so  as  to  be 
readily  accessible  for  inspection 
and  repair? 

5.9.13.*  SUSCEPTABILITV  TO  ABUSE 

Are  cables  routed  or-  protected 
in  such  a  way  that  they  may  not 
be  pinched  by  doors,  lids,  etc., 
walked  on,  used  for  hand  holds, 
or  bent  or  twisted  sharply  or 
repeatedly? 

m 

5.9.13.7  CABLE  PROTECTION 

If  cables  and  wires  are  routed 
through  holes  in  aetal  partitions, 
•re  the  conductors  protected  froa 
aechanical  damage  or  wear  by 
gr peaces  or  equivalent  aeons? 

5.9. 13. 5  IDENTIFICATION 


generally,  yas,  although 
longer  3-D  cables  sight 
be  desirable  In  soae  cases 


generally  true 


not  always;  3-D  cables, 
student  station  cables,  etc 
are  subject  to  potential 
dasage  from  persons  walking 
behind  units,  etc. 


Are  cables  labeled  to  indicate 
the  equipaent  to  which  they  belong 
and  the  connecters  with  which  they 

aate? 


most  cases;  soae  exceptions 
(e.g.,  computer  wiring) 


5.*. 14 


9.9. 14.1  UK  OF  QUICK  DISCONNECT 

FLUBS 

Are  plug*  which  require  no  wore 
then  one  turn,  or  ether  quick* 
disconnect  plug*,  used  whenever 
possible? 

9.9.14.2  KEVINS 

Are  plugs  designed  so  that 
it  is  iepossibl*  to  insert  the 
wrong  plug  into  e  receptacle? 

9.9.14.3  IDENTIFICATION 

Does  Marking  of  electrical 
connectors  cento rm  to  REQUIREMENT 
*7  of  MIL -STD— 454? 

Are  electrical  plugs  and  re¬ 
ceptacles  also  identified  by  color, 
shape  or  equivalent  weans? 

9.9.14.4  ALIBNHtNT 

Are  plugs  or  receptacles  pro¬ 
vided  with  aligning  pins  or 
equivalent  devices  to  aid  in 
•lignaent  and  to  preclude  inserting 
in  other  than  the  desired  position? 

9.9.14.9  ALIBNKNT  FINS 

Do  alignwent  pins  extend  beyond 
the  plug’s  electrical  pins  to  insure 
that  alignment  is  obtained  before 
electrical  o'nt  engage? 

9.9. 14. a  ORIENTATION 


Are  plugs  and  receptacles 
arranged  so  that  the  aligning  pins 
or  equivalent  devices  are  oriented 
tn  the  ease  relative  peel ti an? 


‘tans 
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HUNAN  FACTORS  ANALYSIS 
DESIGN  CHECKLIST 


AXEA  HAZARDS  1  SAFETY 
SYSTEM  SEVILLE/BURTEK 


DESIGN  CRITERIA 


SECTION  5.13 

SUBSYSTEM _ 

CRITI- 

YES  NO  N/A  UNK  CALITY 


(NIL-STD-H72C) 
COMPONENT  _ 


CCWCNTS 


3.  13  HAZARDS  AND  SAFETY 

5. 13. 1  6ENERAL 

A re  safety  factor*  given  a 
major  consideration  in  the  overall 
design? 

5. 13.2  SAFETY  LABELS  AND  PLACARDS 
3.13.2.1  WARNING  PLACARDS 


2  I  Generally,  yes 


Are  conspicuous  placard*  mounted 
adjacent  to  any  equipment  which 
represents  a  hazard  to  personnel? 

S. 13.2.6  ELECTRICAL  LABELS 

Are  all  receptacle*  marked  with 
their  voltage,  phase,  and  frequency 
characteristics,  a*  appropriate? 


desirable,  but  not 
essential 


3.13.3  GENERAL  EQUIPMENT-RELATED 
HAZARDS 


3.13.3.2  ACCESS 

Are  unit*  located  and  mounted 
so  that  accarss  to  them  can  be 
achieved  without  danger  to  personnel 
from  electrical  charge,  heat,  moving 
parts,  chemical  contamination, 
radiation,  or  ether  hazards? 

3.13.5.4  EDGE  ROUNDING 

Where  applicable,  are  eiiposed 
edges  and  corners  rounded  to  a  mini mu 
of  .73  am  (.o3  in)  radius? 


-i  * 


HUMAN  FACTORS  ANALYSIS 
DESIGN  CHECI1IST 


AREA  USER-COMPUTER  INTERFACE 
SYSTEM  SEVILLE/BURTEK 


DESIGN  CRITERIA 


3. 13  USER-COMPUTER  INTERFACE 

3.13.1  SCICRAL 

Do  coaputer  progrMt  and 
coaputer  interfaces  provldo  a 
functional  interface  between 
tha  systaa  for  which  thay  wara 
damignad  and  uaara  (oparatora/ 
aaintainara)  of  tha  systaa? 

3.15.2  DATA  ENTRY 
3.13.2.1  GENERAL 

5. 13.2.1  USER  PACING-MANUAL 

Is  data  an try  pacad  by  tha 
usar,  dapanding  on  tha  user's 
application,  criticality  of 
oporation  and  attanti on  span, 
rathor  than  by  tha  systaa? 

3.13.2.2  POSITIVE  FEEDBACK 

Doas  tha  systaa  provide 
positive  feedback  to  tha  usar 
about  tha  acceptance  or  re¬ 
jection  of  a  data  entry? 

3.13.2.3  PROCESSING  DELAY 

Mhere  systaa  overload  or 
other  systaa  conditions  will 
result  in  a  processing  delay, 
doas  tha  sytaa  acknowledge  tha 
data  entry  and  provide  an  indi¬ 
cation  of  tha  delay  to  the  user? 

3. 15. 2. 4  EXPLICIT  ACTION  * 

Doas  data  entry  require  an 
explicit  coaplatlon  actions,  such 
as  depression  of  an  ENTRY  or 
RETURN  key?' 


SECTION  5.15 _ (NIL-STD-1472C) 

SUBSYSTEM  2-D _ COMPONENT _ 


CR1TI- 

YES  NO  N/A  UMK  CALITY  COWOtTS 


X 


4 


|X 


l 


both  on  Instrcutor/studont 
consol *s  and  with  keyboard 
antrlas  by  Instructor 
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DCSiaW  CTITOIA 

S.1S.2.S  VALIDATION 


CRITI- 

T£S  WO  m  UjjK  CAL  ITT 


Arc  data  entries  validated 
by  tha  my  ten  for  corract  format, 
legal  valua,  or  range  of  valuaa? 


X 


5. 15.2.6  SOFTWARE -AVAILABLE  DATA 


Is  the  user  not  required  to  enter 
data  already  available  to  the  software? 


S.  15.2.7  INRUT  UNITS 

Ara  data  antarad  in  unite  X 

which  ara  faailiar  to  tha  user? 

S. 15.2.1.8  CURSORS 

5. 15. 2. 1.6.1  CONTROL 

Does  the  system  employ  a  X 

cursor  which  provides  cursor 
control  capability  consistent 
with  user  speed  and  accuracy 
requirements? 

5. 15.2. 1.8.2  DISPLAY 

Do  aovabla  cursors  within  X 

a  display  have  distinctive  visual 
attributes  which  do  not  obscure 
other  displayed  entities? 

5.15.2.1.8.3  HONE  POSITION 

Is  the  home  position  of  tha  x 
cursor  consistent  across  si oiler 
types  of  displays? 


5.15.2.1.8.10  ABBREVIATIONS, 
MNEMONICS,  AND 
CODES 


When  abbreviations,  onsaonics, 
w  codes  are  used  to  shorten  data 
entry,  are  they  distinctive  and  have 
a  relationship  or  association  to 
noraal  language  or  specific  Job* 
related  terminology? 


IX 


2 


1 


1 


I 


1 


COWCWTS 


generally 


desks  arraiA 

YES  NO 

n/A 

m 

CRITI¬ 

CALITY 

5.15.2.3  FIXED  FUNCTION  < DEDICATED) 
KEYS 

5.15.2.3.1  USE 

Are  fixed  function  key*  used 
-or  time-critical ,  error-critical 
■yr  frequently  used  control  input*? 

X 

2 

5. 15.2.3.2  STANDARDIZATION 

Are  fixed  function  key* 
oxuxon  throughout  the  system? 

X 

2 

5. 15.2.3.3  FUNCTIONAL  CONSISTENCY 

Are  fixed-function  keys  always 
assigned  to  per  for*  the  mi*  function 
•11  the  tine? 

X 

1 

5.15.2.3.4  AVAILABILITY 

Are  fixed  function  key* 
selected  to  control  function* 
that  are  continuously  available? 

X 

2 

Are  lockouts  of -fixed  function  keys 
■rinlnlzed?  „ 

X 

2 

5.15.2.3.5  NON-ACTIVE  KEYS 

Are  non-active  fixed  function 
kev*  blanked  out  on  the  keyboard? 

X 

— 

5. 15.2.3.4  SROUPING 

-Are  fixed  function  key* 
logically  grouped  and  placed  in  a 
distinctive  location  on  the  keyboard? 

X 

2 

5. 15. 2. 3. 7  ACTIVATION 

Do  fixed  function  key*  require 
only  a  single  keystroke? 

X 

i 

S. 15.2.3.B  FEEDBACK 

Doe*  activation  of  a  fixed 
function  key  give  the  user  systo* 
acknowledgement? 

X 

2 

5.15.2.3..*  FUNCTION  LABELS 

Are  key  assignment*  displayed 
at  all  time,  preferably  through 
direct  marking? 

X 
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Instructor/student  consoles 


S. >5.2.4  VARIABLE  FUNCTION  KEYS 

5.15.2.4.1  USE 

Are  variable  function  kevs  used 
for  programmable  menu  selection  and 
entry  of  control  functions? 

5.15.2.4.2  STATUS  DISPLAY 

Whvn  the  effect  of  a  function 
rev  changes,  is  the  status  of  the 
lev  displayed  to  the  user? 

5.15.2.4.3  REPROGRAMMABLE  OR 

INACTIVE  DEFAULT 
FUNCTIONS 

1c  the  user  warned  visually 
■lien  a  standard  function  is  not 
currently  available? 

5.15.2.4.4  RELABELING 

Ha*  provision  been  made  for 
***:  1  >•  relabeling  Variable  function 

i-evs? 

5.15.2.4.5  SHIFTED  CHARACTERS 

Are  variable  function  keys  noi 
activated  by  depressing  the  shift 
key  along  with  a  character  key? 

f*.  15.3  DATA  DISPLAY 

5.15.3.1  DISPLAY  FORMAT 

5.15.3.1.1  CONSISTENCY 

Are  display  formats  consistent 
■ithin  a  system? 

a.  When  appropriate  for  users, 
is  the  same  format  used  for  input 
and  output? 

b.  Do  data  entry  formats  match 
the  source  document  formats? 


c.  Are  essential  data,  text, 
*nd  formats  under  eonputmr,  not 
■ser  control? 
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DESIGN  a 


YES  GO 


arn- 

^WKCALITY 


CflfWEHl  S 


5.  15.  3.1.: 


CRITICAL I TV 


Art-  data  that  are  essential  the 
orilv  kinds  of  data  that  are  displayed 
+  o  the  user? 

5.15.3.1.3  READILY  USABLE  FORM 

Are  data  displaved  to  the  user 
in  a  readily  usable  and  readable  form? 

5.15.3.1.4  ORDER  AND  SEQUENCES 

When  data  fields  have  a  n  J 

naturally  occurring  order  (e.g., 
chronological),  is  the  order  re¬ 
flected  in  the  format  organization 
of  the  fields"’ 

5.15.3.1.5  DATA  SEPARATION 

Is  separation  of  groups  of 
information  accomplished  bv  blanks, 
spacing,  lines,  color  coding,  or 
or  other  means  consistent  with 
the  appl  icatiori? 

5.15.3.1.6  RECURRING  DATA  FIELDS 

Do  recurrino  data  fields  within  ] 
a  svstem  have  consistent  names  and 
have  consistent  relative  position 
within  displavs? 

5.15.3.1.7  EXTENDED  ALPHANUMERIC5  CRICS 

When  five  or  more  alpha- 
numerics  without  natural  organization 
are  displaved,  are  they  grouped 
in  blocks  of  three  to  five  characters 
within  each  qroup  separated  bv  a 
minimum  of  one  blank  space  or  other 
separating  character? 

5.15.3.1.8  COMPARATIVE  DATA  FIELDS 

With  data  fields  that  are  to  be  X 

compared  on  a  character-bv-charactwr 
basis,  are  characters  positioned 
one  above  another? 

5.15.3.1  9  LABELS  AND  TITLES 

Is  each  display  labeled  with  3 
a  title  or  label  that  is  unique 
within  the  systee? 


Are  fields  and  column  headings 
1 abel ed? 
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ncsiaw  ansa* 

5. 13.3.1. 10  DATA  GROUP  LABELS 

Do  individual  data  group*  or 
M(Mqrt  contain  a  descriptive  titlo 
,hratc.  word  or  *i Mi liar  device  to 
iesignate  the  contant  of  the  group  o 

Message? 

,  Ara  labelai 

a.  loeatad  in  a  consistent 
-'eshion  adjacent  to  tha  data  group 
>r  message  thay  daacriba? 

b.  highl ightad  or  otherwise 
accentuated  to  facilitate  operator 
•canning  and  recognition?  ^ 

c.  unique  and  Meaningful 
to  distinguish  thee  fron  data, 
error  meaeagea,  or  other  alpha- 
nunter  i  cs'’ 

d.  diaplayed  in  upper  caaa 
onlv"  (text  Mav  be  diaplaved  in 
upoer  and  lower  caaa) 


a.  reflective  of  the  question'  j( 
or  decision  being  posed  to  tha  uaar  I 
-han  presenting  a  list  of  options?  | 


CRITI- 

TES  HO  W/A  UNK  CAL ITT 


K9KNTSI 


I  I  lit  most  cases 


5. 15.3. 1.11  SCROLLING 


Are  items  which  are  continued  on 
the  next  page,  numbered  relative  to 
the  last  item  on  the  previous  page? 

5.15.3.1.12  PAGE  NUMBERING 

la  each  page  of  a  Multiple 
pan*  display  labeled  to  identify 
the  currently  displayed  page  and 
total  nueber  of  pages? 

5.15.3.1.13  FRANS  IDENTIFICATION 

Does  every  display  fraiae  have 
a  unique  identification  to  provide 
*  reference  for  use  in  requesting 
the  display  of  that  frees? 


x  — 
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5.15.3.2  DISPLAY  CONTENT 

5.15.3.2.1  STANDARDIZATION 

Is  the  content  of  displays 
•a thin  the  system  presented  in  i 
consistent,  standardized  sanner? 

5.15.3.2.2  INFORMATION  DENSITY 

Is  information  density  held 
to  a  aini sue  in  displays  used 
'for  critical  task  sequences? 

5.15.3.2.3  ABBREVIATIONS  AND 

ACRONYMS 

Is  information  displayed 
in  plain  concise  text  wherever 
possible? _  .  _ _ 

Do  abbreviations  and  acronyms 
conform  to  M1L-STD-12,  M1L-STD-4H, 
ot  MJL-STD-7B3? 

Are  abbreviations  distinctive 
to  avoid  confusion? 

Do  words  have  only  one  dis¬ 
tinctive  abbreviation? 

Is  punctuation  used  in  abbre¬ 
viations? 

Have  defintions  of  all 
abbreviations,  mnemonics  and  codes 
been  provided  at  the  user’s  re¬ 
quest? 

5.15.3.3  DISPLAY  CODING 

5.15.3.3.1  USE 

Is  codinq  employed  to 
dif f erentiate  between  items  of 
information  and  to  call  the  user’s 
attention  to  changes  in  the  state 
of  the  system? 

Is  coding  used  for  critical 
information,  unusual  values, 
changed  items,  items  to  be  changed, 
high  priority  messages,  special 
areas  of  the  display,  errors  in 
entry,  criticality  of  command 
entry,  and  targets. 


CRITI- 


3-72 
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CMTI- 


1  III  ■  I  II— 

YES  NO 

UNK  CAL ITT 

COWCKTS 

Dam  coding  not  Intorfnr*  with 
Inability  or  tronnlsilon  tint? 

X 

i 

2 

S. 15. 3. 3. 2  FLASH 

Is  flash  coding  used  to  coll 
th«  u»*r’i  attention  to  eission 
critical  tvtnti  only? 

X 

— 

Are  not  more  than  2  flash 
rates  used? 

X 

- 

Hhoro  on#  rot*  i*  used,  is 
th*  rot*  between  3  ond  5  flash** 
o*r  second? 

X 

— 

is  th*  second  rot*  less  than  2  p*r 
second? 

5. 15. 3. 3. 3  BRIGHTNESS 

X 

Is  brightness  intensitv  coding 
used  only  to  di f f *r*ntiot*  between 
an  item  o f  informion  and  adjacent 
l nf or mat i on? 

X 

— 

Are  not  more  than  three  levels 
of  brightness  used? 

X 

- 

Is  each  brightness  level 
separated  •from  th*  nearest  by  at 
least  a  2i 1  ratio? 

X 

- 

5.15.3.3.4  PATTERN 

Is  pattern  and  location 
coding  used  to  reduce  user 
search  time  by  restricting  the 
area  to  be  searched  to  prescribed 
segments? 

X 

“ * 

5.15.3.3.5  UNDFRLtNlNB 

Is  underlining  used  to  in¬ 
dicate  unusual  values,  errors 
in  entry,  changed  itees  or  it***  to 
be  changed? 

X 

1 

5. 15.3.3.4  SYMBOL 

Is  syabol  coding  used  to 
enhance  invocation  assiailation 
fro*  data  display*? 

X 

2 

Are  syabols  analogs  of  the 
event  or  svstee  eleoent  they  re¬ 
present  or  in  general  use  and 
eel  1 -known  to  the  user? 

X 

2 

1  B-73 
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rail  orratA _ 

Mher*  sis*  differ* nces 
bitnwri  symbols  is  employed. 

•re  the  Mior  diaensions  o*  tbs 
l«rgtf  *t  least  150%  of  the  Mior 
dimension  of  the  imIIw  with 
•  mkImw  of  thro*  sic*  l*v*ls 


CMTI 

YES  NO  m  UWC  CAL  ITT 


oeraitted? 


5.15.3.3.7  COLOR 

Is  color  coding  us*d  to 
differentiate  b*tw**n  classes  o 4 
information  in  complex*  dense,  or 
critical  displays? 

Are  colors  used  not  In  conflict 
with  the  color  associations  speci¬ 
fied  In  TABLE  II? 

s. is.3.5  Tabular  data 


X 


X 


5. 15.3.5.1  USE 


Ar*  tabular  data  displays  | 

used  to  present  row-col uan  data? 

5.15.3.5.2  STANDARD  FORMATS 

Is  the  location  of  recurring  j( 

data  similar  among  all  tabular  data  a 
displayed  and  common  throughout 
the  system? 

a 

5.15.3.5.3  ARRANGEMENT 


1 


1 


Is  tabular  data  displayed  in 
a  left-to-right,  top-to-bottoa 
array? 


Is  alphanumeric  data  left- 
justified? 

Ts  nuaerlc  data  right-justi¬ 
fied  with  decimal  points*  if  any, 
aligned  vertically? 

5.15.3.5.4  TITLES 

When  tabular  data  are  divided 
into  classifications,  are  classi¬ 
fication  titles  displayed  and  sub¬ 
class!  fl  cations  Identified? 

If  tabular  data  extend  over 
more  than  one  page  vertically,  are 
columns  titled  Identically  on  each 
page? 


X 


X 

X 


X 


X 


1 

1 

1 

1 

1 
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CXITI- 

TES  NO  m  UNK  CAL  ITT 


5. 19.3.8.8  HORIZONTAL.  EXTENSION 


Do  tabular  displays  n 
on*  page  I  not  extend  over 
one  page  horizontal lyt 

8. 19.3.9.4  LISTS 


■nln  on  the 
nor*  than 


Ar*  it**s  in  lints  nrrnngnd  in 
•  recognizable  order,  such  ns 
chronological,  olphoboticol ,  se- 
Qontisl ,  functional,  or  iapartonc*? 


9.15.3.9.4.1  LIST  LINES 


Is  oach  its*  in  a  list  on  a 
now  1 in*? 


S. 19.3.9.4.2  VERTICAL  EXTENSION 

Hhar*  lists  ontsncf  over  oar* 
than  on*  display  peg*,  is  th* 
last  lino  of  on*  pago  th*  first 
lino  of  th*  succ*4ding  pag*? 

9.15.3.9.7  NUMERIC  PUNCTUATION 

Ar*  long  nuasric  fi*lds 
punctuated  with  spec**,  cowans, 
or  slashes? 

Ar*  conventional  punctuation 

sch*w*s  used? 


9. 19.3.9.S  ALPHANUMERIC 


Ar*  strings  of  alphanuaorics 
grouped  into  sets  of  thro*  to 
five  char actors  or  grouped  at 
natural  bracks? 


Hhan  a  cod*  consist*  *f  both 
l*tt*rs  and  digits,  are  coaeon 
:hcr actor  typos  grouped  by  cooonan 
char actor  typo  for  oaa*  of  location? 

9.19.3.7  TEXTUAL  OATA  DISPLAYS 


9.19.3.7.1 


Is  infarea tian,  ouch  as 
abstracts  or  roparto,  prosentod  in 
to*t  foraat? 


/■mu  A'k.  ('■  =  ■■  -  ,  ■ , 


K5IM  arraiA 


5.  19.3.7.2  FORMAT* 


CKITI- 

TtS  NO  E/A  UNK  CALITY 
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COWCNTS 


Do  toxtual  data  forests  confer* 
to  th#  practice*  established  for 
the  particular  type  of  textual 
data  displayed?  (see  HIL-STD— 4SO) 

S.  15.3.7.3  PARA8RAPH  iEPAAATION 

Are  text  paragraphs  separated 
by  a  least  one  blank  line? 

Are  paragraphs  nuabered? 

5.15.3.7.4  BREVITY 


used? 


Are  short,  .si apis  sentences 


5.15.3.7.5  CASE 

Is  text  displayed  in  both 
upper /lower  case? 

5. 15.3.7.6  ABBREVIATIONS 


Is  information  displayed  In 
plain  concise  text  where  possible? 

Are  abbreviations  distinctive 
to  avoid  confusion? 

Do  words  have  only  one  dis¬ 
tinctive  abbreviation? 

Is  punctuation  not  used  In 
abbreviations? 

Have  definitions  of  all 
abbreviations.anaaonic*  and  codes 
been  provided? 


available  m  syius 
documentation 


5. 15.3. •  TEXT/PROSRAH  EDITINS 

5. 15.3.  •. 1  BUFFER 

When  inserting  characters, 
words,  or  phrases  (o.g. .editing) 
are  itea*  to  be  inserted  collected 
in  a  buffer  area  and  displayed  in 
the  prescribed  insert  area  of  the 
screen  for  subsequent  insertion 
by  the  user’s  ceaaanrt? 

5.15.3. B.2  PRESENTATION  MODE 


Is  display 
editing? 


used  for  text 


sim  atnaiA 


TES  NO  N/A  UM 


CRITI¬ 

CALITY 
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coworrs 


5. 1S.3.S.3  DISPLAY  WINDOW 

Do  ROLL  and  SCROLL  commands 
refer  to  the  display  window,  not 
the  text/data,  that  is,  does  the 
display  window  appe^.  the  user 
to  be  an  aperture  moving  over 
stationary  text? 

5.15.3.8.4.1  EDITING  COMMANDS 

Are  special  text-editing 
commands  based  on  sentencesi  para¬ 
graphs,  or  higher-order  segments? 

5.15.3.8.4.2  PROGRAM  EDIT  COMMANDS 

In  progras  editing,  are  special 
commands  based  on  lines  or  sub¬ 
program-? 

Do  prograe  lines  reflect 
a  numbering  scheme  for  ease  of 
editing  and  error  correction? 

Is  line-by-line  syntax  checking 
under  user  control? 

3. 13. 3. B. 4. 3  TAB  CONTROLS 

Are  cursor  tab  controls  or 
other  provision  for  establishing  and 
moving  readily  from  field  to  field 
provided? 

3.13.3.9  AUDIO  DISPLAYS 

3.15.3.9.1  USES 

Are  audio  displays  (signals) 
used  as  part  of  the  user-coeputsr 
interface? 

Are  audio  displays  ueedi 


a.  when  the  common  node 
of  visual  display  is  restricted  or 
overburdened,  or  i<hen  user  nobility 
needs  denand  a  cue,  alert  or  earning? 

b.  when  the  user  should  be 
provided  feedback  after  control 
actuation,  data  entry,  or  com¬ 
pletion  of  timing  cycles  and 
sequences? 
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KsiM  atnain 

TK  SO  h/A  UNK 

am- 

CALITY 

5.15.4.1.4  AUAZLASZLZTY  OF  INFOR¬ 
MATION 

I*  tht  information  MCHury 
to  Mlect  or  enter  •  specific 
control  action  available  to  tho  uaor 
whan  Ml action  of  that  control 
action  ia  appropriate? 

X 

2 

5.15.4.1.5  CONCURRENT  DISPLAY 

Do  control  actions  to  ba  selected 
from  a  discrete  set  of  alternatives  have 
those  alternatives  displayed  prior  to  the 
time  of  selection? 

X 

1 

5.15.4.1.4  HIERARCHICAL  PROCESS 

If  hierarchical  levels  are  used 
to  control  a  process  or  sequence,  is 
the  number  of  levels  minimised? 

X 

1 

5.15.4.1.7  USER  MEMORIZATION 

Is  the  requirement  to  learn 
mnemonics,  codes,  special  or  long 
seqences,  or  special  instructions 
minimized? 

X 

2 

5.15.4.1.8  DIALOGUE  TYPE 

Is  £he  dialogue  for  interactive 
control  compatible  with  user 
characteristics  end  task  requirements' 

X 

2 

• 

5.15.4.1.9  NUMBER  SYSTEM 

Is  numeric  data  displayed  or’ 
required  for  control  input,  in 
decimal,  rather  than  binary,  octal 
hexadecimal  or  other  number  systems? 

X 

2 

5.15.4.1.10  DATA  MANIPULATION 

Can  the  user  manipulate  tht 
data  without  concern  for  internal 
storage  end  retrieval  mechaniM 
within  the  system? 

X 

2 

5.15.4.1.11  COMPUTER  PROCESSZNB 
CONSTRAINTS 

Is  the  sequence  of  transaction 
selection  generally  dictated  by  the 
user's  choices  and  not  by  Internal 
computer  processing  constraints? 

X 

2 
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5.15.4.1.12  FEEDBACK  FOR  CORRECT 
INPUT 


Does  th*  lyitH  acknowledge  th*  x 
user  only  in  the**  cases  where  th* 
nor*  conventional  awchnani sa  is  not 
appropriate  or  Mh*r*  feedback 
rerpons*  tie*  oust  not  exceed  on* 
second? 


5. 15.4. 1.13  FEEDSACK  FOR  ERRONEOUS 
INPUT 

When  control  input  errors  are  X 
detected  by  th*  systea,  are  error 
messages  available  a*  provided  in 
5. 15.7.5,  and  error  recovery  pro¬ 
cedures  provided  a*  in  5.1S7.1T 


5.15.4.1.14  CONTROL  INPUT  DATA 
DISPLAY 

Is  th*  presence  and  location 
of  control  input  data  entered  by  th* 
user  clearly  and  appropriately  in- 
el  cat  ed? 


X 


2 


2 


5. 15.4.2  MENU  SELECTION 

5. 15.4.2. 1  USE 

Is  aenu  selection  interactive  X 
control  used  for  tasks  that  involve 
little  or  no  entry  of  arbitrary 
data  or  where  users  say  have 
relatively  little  training? 

5.15.4.2.2  SELECTION  DEVICES 

Are  lightpen*  or  other  pointing 
devices  used  for  aenu  selection? 

5.15.4.2.3  ACTIVE  OPTION 

PRESENTATION 

Doe*  th*  systea  only  present 
Menu  selection  for  actions  which  X 

are  currently  available? 


X 


1 


OPED  program 
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5.15.4.2.4  FORMAT  CONSISTENCY 

Arc  awnui  presented  in  a 
:on*ietent  for eat  throughout  the 
•ystem  and  readily  available 
at  all  times? 

X 

1 

5.15.4.2.5  OPTION  SEQUENCE 

Are  aanu  selections  listed 
in  a  logical  order,  or  in  the  order 
of  frequency  of  need? 

X 

5. 15.4.2.4  SIMPLE  MENUS 

When  the  nunber  of  selections 
can  fit  on  one  page  In  no  acre  than 
two  columns,  is  a  simple  menu  used? 

X 

* 

1 

5. IS. 4.2.7  OPTION  PRESENTATION 

Are  selection  codes  and  asso¬ 
ciated  descriptors  presented  on 
a  single  line? 

X 

1 

5. IS. 4. 2. 8  DIRECT  FUNCTION  CALL 

If  several  levels  of  hierarchies 
mens  are  used,  is  a  direct  function 
call  capability  provided  so  that 
the  experienced  user  does  not  have 
to  step  through  multiple  menu  levels? 

l 

X 

5.15.4.2.9  CONSISTENCY  WITH 

COMMAND  LANGUAGE 

When  menu  selection  is  employed 
to  train  in  the  use  of  a  command 
language,  is  the  wording  and  order 
consistent  with  the  command  language? 

X 

5.15.4.2.10  OPTION  CODING 

When  selections  are  indicated 
by  coded  entry,  is  the  code  associate! 
with  each  option  included  on  the 
display  in  some  consistent  manner? 

X 

1 

1 

5.15.4.2.11  KEYED  COOES 

If  menu  selections  are  made 
by  keyed  codes,  ere  the  options 
coded  by  the  first  several  letters 
of  their  displayed  labels  rather 
than  by  more  arbitrary  numeric  codes? 

X 

1 
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5. 15.4.5  COHNMO  LANBUAK 

5.15.4.5.1  UK 

Is  cewMnd  language  interactive 
control  used  for  looks  Involving  « 
wide  rtngt  of  usor  inputs  or 
where  usor  familiarity  with  tho 
system  con  tsko  advantage  of  tho 
flexibility  and  spood  of  tho  control? 

5. 15. 4. 5. 2  USER  VIEWPOINT 

Doos  tho  co— nd  language  ro- 
floct  tho  usor's  point  of  viow  such 
that  tho  commands  *ro  logically 
rolotod  to  tho  usor’s  conception 
of  what  is  boing  dene? 

5.15.4.5.3  DISTINCTIVENESS 

Srr  commands  distinctive 
from  one  another? 

5.15.4.5.4  PUNCTUATION 

Is  •  minimum  of  punctuation 
or  other  -special  characters  used 
in  tho  command  language? 


5.15.4.5.5  ABBREVIATIONS 

Is  tho  usor  permitted  to 
enter  the  full  command  name  or 
abbreviation  for  any  command  of 
more  than  five  characters? 

5.15.4.5.4  STANDARDIZATION 

Are  commands  and  their 
abbreviations,  if  any,  standardised 
and  consistent  with  ML-STD-dll 
or  MIL-STD  783? 
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1.13.4,©.  7  «m>VED  UWATION 
Ara  commit*  ontarad  and 

di.pleV*  *"  •  •t««»4rd  »JC«tion 

on  tha  di.play? 

5. 15.4.5.6  COWHAND  PWOfTTB 


Can  tho  a .or  raqunt  prompts, 
..  r«c«»*ryi  to  dmtmrmina  re¬ 
pair  ad  paraaotora  in  •  eoooand 
•ntrw? 


U  I  - 


3.13,4.4  BOFTMAAE 

S. 13.4. 4.1  8EICRA*. 

Do  coaputor  ?rogr»»»  P^‘d- 
.dogct.  infor-tion  and  £*P~h 

-,thin  rTir.ui 

.u^ieiont  dot.il 

to  a..ur.  oi..ion  occoop 
«**!•  .ini.i«inftr—  on  tbo  t 

"tsrsws- 

«».ci*ic  action,  or 
to  aako  doei.ion*? 

5.13.4.4.3  COHPUTER  FAILURE 

wh^  th.  co-p“t£l£i&  JhT 

th.  *-**»£?-*  tabliahmmnt 
ordorly  ^dr?  £ %..tor.tion 
o4  a  chack-point  hout  io*» 

can  b.  acco-pli^o*  datO? 

04  coaputing  pmriormme 


■uch  ncadcd 


5. 13.5.5  CURRENT  MOOES 

Nh«o  Mittipli  aod—  of  operation 
exist,  i *  a  ooana  provided  to  rooind 
the  user  of  the  current  aode? 

3. 15.5.4  HZ8HLXSHTED  OPTION 
SELECTION 

When  a  dieplayed  Message  or 
datua  is  selected  as  an  option  or 
input  to  the  systea,  is  the  subject 
item  highlighted  to  indicate 
acknowledgment  by  the  systea? 

5.15.5.7  USER  INPUT  REJECTION 
• 

If  the  systea  rejects  a  user 
input,  is  feedback  provided  to 
indicate  the  reason  for  rejection 
and  the  required  corrective  action? 

Is  feedback  under  these 
circunstances  self  explanatory? 

3.15.6  PROMPTS 

3.13.4.1  USE 

Are  pronpts  and  help  in¬ 
structions  used  to  explain  coaatnds, 
error  Messages,  systea  capabilities, 
display  foraats,  procedures,  and 
sequences,  and  to  provide  data? 

5.15.4.2  STANDARD  DISPLAY 

Are  proapts  displayed  in  a 
standardized  area  of  displays? 

3.15.4.3  EXPLICIT  PROMPTS 

Are  proapts  arid  help 
instructions  for  systea-eontrolled 
dialogue  explicit  enough  such  that 
the  user  does  not  have  to  aeaorit* 
lengthy  sequences  or  refer  to 
secondary  written  procedural 
references? 
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Can  the  umt  replace  any 
default  valua  during  a  given 
transaction  without  changing  tha 
default  definition? 


X 


1 


5. 15.*. 10  USER  CONFIRMATION 


Is  usar  accaptanca  of 
at or »d  data  or  defaults  poaaibla 
with  a  singla  confiraing  keystroke? 


X 


1 


3.15.7  ERROR  MANAGEMENT /OAT A 
PROTECTION 

5.15.7.1  ERROR  CORRECTION 


Nhara  usar a  ara  raquirad  to  ! 
oaks  entries  into  a  ayataa,  ia  | 
an  aaay  aaana  available  for  correcting 
erroneous  ant ri as?  I 


X 


Does  tha  ayataa  perait 
correction  of  indiyidual  errors  with¬ 
out  requiring  re-entry  of  correctly 
antared  caaaanda  or  data  eleeents? 

5.15.7.2  EARLY  DETECTION 


la  there  a  capability  provided  j 
which  facilitates  detection  and 
correction  of  errors  before  they 
ara  entered  into  the  ayataa? 

Does  error  checking  occur  X 

at  logical  data  entry  breaks  to 
avoid  disrupting  the  user? 

5.15.7.3  INTERNAL  SOFTWARE  CHECKS 


Are  user  errors  alnialsed 
by  use  of  internal  software  checks 
of  user  entries  for  validity  of 
itea,  sequence  of  entry,  coap lateness 
of  entry,  or  range  of  values? 


X 


1 
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15.7.4  CRITICAL  ENTRIES 


chiti- 
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Does  the  system  require  the 
user  to  acknowledge  critical  entries 
prior  to  their  being  implemented  by 
the  system? 


5. 15. 7.5  PROMPTING  A NO  STRUCTURING 


Docs  the  iyitN  contain  prompting 
and  help  instructions  designed  to 
request  additional  or  corroctod  in¬ 
formation  to  provider  orientation 
to  the  user  throughout  all  inter- 
activa  sessions  and  whan  an  error 
is  detected? 

Does  prompting  conform  tot 


a.  when  operating  in  special 

modes,  does  the  system 
display  the  mode 

designation  and  files 
being  processed? 

b.  does  the  system  require 

user  confirmation  before 
processing  user 
requests  which  might 
result  in  extensive  or 
final  changes  to  existing 
data? 


c.  when  missing  data  ere  de¬ 

tected,  does  the  system 
prompt  the  user? 

d.  when  data  entries  or 

changes  will  be  nullified 
by  an  abort  action,  is 
the  user  requested  to 
confirm  the  abort? 


X 


X 


l 


1 


2 


2 


e.  when  the  user  signals 

logoff,  does  the  system 
check  pending  transactions 
to  determine  if  data  loss 
seems  probable? 

if  yes,  does  the  computer 
prompt  for  confirms tier 
before  the  logoff  command 
is  executed? 


,  -iSSjs  ft- 


ngsIM  OTTPIA 


YES  IP  m 


4.  do  •ifn-an  ^^•VV_ut 

raouirt  a  inpux 

4roa  the  user  consistent 

with  r»quir^nt«  Pro¬ 
hibiting  iH*fl*l  •"try 

5.15.7.*  «*«*  C°NTWT 

.  _  _.ror  Htugn  constructive 

-  ^V;  StSfS.’S?! 

hat  *ogg*»t  a  iudgeen 

ehavior? 

Do  error 

xmor’%  vie-,  •"*  not  that  of  tha 

jrograaarr? 

Ara  arror  aaa.aga.  appropriate 
aarticular  application? 

5.15.7.7  CT*C*«COVCTV  •"  WWCCT# 


Can  tha  uaar  atop  tha  control 

rocess  at  any  point .i^^rSTST** 
m  a  raault  of  indicated  arror  or  a. 

in  option? 

Can  tha  uaar  return  easily  to 

.  «ir«  ««« 

5.15.7.5  0155N05TIC  IWP05H5TI0N 

Do  error  passages  .  I  * 

provide  as  ouch  diagnostic  Indorsation 
YrZ  raoadial  -ir-ction  a.  c^n  b.  in¬ 
terred  reliably  ♦roa  tha  error 
jondition? 

Uhere  inference  is 
•re  helpful  inference (s>  provide? 
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15.7.9  CORRECTION  ENTRY  AND 
CONFIRMATION 
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When  a  uur  enters  a  correction 
»f  an  orror,  are  ouch  correction* 
apleaented  by  on  explicit  action 
iy  the  user  (e.g.,  actuation  of 
an  ENTER  key)? 


X 


Are  all  orror  corrrection* 
by  the  user  acknowledged  by  the 
systea  either  by  indicating  a  correct 
entry  has  been  aade  or  by  another 
error  sassage? 

5. 15. 7. 10  SPELLING  ERRORS 


2 


2 


Do  spelling  and  other  coos on 
trrors  produce  invalid  systea  coaaandi 
.sr  initiate  transactions  difforent 
'"roe  those  intended? 


X 


2 


Does  the  systea  recognize 
zommon  aisspel lings  of  coaaands  and 
fxecute  the  coaaands  as  if  spelling 
-i*d  been  correct? 


Are  coaputer-corrected  coaaandsJ 
values,  and  spellings  displayed  1 
»nd  highlighted  few-  user  con* i rest ion ( 


5.15.7.11  ERRORS  IN  STACKED  COMMANDS 

Doea  the  systea  display  a  | 

oroapt  for  errors  in  stacked  coaaands? 


X 


Can  the  user  correct  the  error 
•nd  salvage  the  stack? 


1 


1 
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3.15.0  SYSTEM  RESPONSE  TIME 

I*  tyitM  rttpont*  Um  X 

onsi stent  with  TABLE  XXIX,  1472,  p*8* 

?47j? 


5.15.0.  OTHER  REQUIREMENTS 
5.15.9.2  HARO  COPY 

Dows  the  uwr  h«vt  the 
capability  of  obtaining  a  papar 
copy  of  tha  exact  contants  of  tha 
il phanumar i c  or  digital  graphic 
displays  wharat 

a.  aass  storaga  is  re- 

strictad? 

b.  aass  stored  data  can 

ba  lost  by  powar 

intaruption,  or 

c.  whara  record  keeping 

is  required? 
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